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Preface 
 
The research presented by this thesis was conducted to fulfil the requirements of an 
Engineering Doctorate (EngD) in Sustainability for Engineering and Energy Systems (SEES) 
hosted by the Centre of Environmental Sustainability (CES) at the University of Surrey. The 
research programme was funded by the Engineering Physical Sciences Research Council 
(EPSRC) and sponsored by Surrey County Council (SCC). 
 
The principal aim is to solve one or more significant industrial problems, departing from a 
traditional PhD as the researcher is situated within a sponsor organisation and has both 
academic and industrial supervisors. Inherently more industry-focused, the EngD seeks to 
ensure that both contributions to knowledge and practice are made. In this case, the 
principal aim was to improve household waste management performance across the 11 
councils belonging to the wider Surrey Waste Partnership (SWP). 
 
The research activities described within this thesis were executed between January 2012 
and September 2015 when the researcher was a ‘Research Engineer’ working exclusively for 
Surrey County Council on a full-time basis. After a period of withdrawal, the researcher 
returned to the University on a part-time basis and has since completed the write-up whilst 
balancing the demands of full-time employment.  
 
While more than 7 years have passed since the project first commenced, the solutions 
proposed and investigated appear to remain just as relevant today as they did then. 
Austerity measures persisted, resulting in further restrictions to local authority funding, 
countless restructures and, hence, the continued need for affordable, feasible solutions to 
challenging issues. Meanwhile, the Behavioural Insights ‘agenda’ continued to expand its 
global reach and the associated literature proliferated. While it took slightly longer than the 
researcher had anticipated taking to complete this work, the extended writing up period did 
provide the unique advantage of being able to bear witness to changes in the field as they 
unfolded. Attempts have therefore been made to capture relevant developments in the 
field that have occurred in more recent years.   
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Abstract 
 
Municipal waste production is one of the most widely recognised environmental issues in society 
today. In the UK, households are responsible for generating millions of tonnes of waste materials 
each year, with food waste proving to be a particularly problematic waste stream. Local authorities, 
who are responsible for waste management, have historically relied on changes to physical 
infrastructure or informational interventions to drive performance improvements. However, in times 
of increasing financial pressures, there has been a growing recognition that the transition to a 
sustainable, resilient and resourceful society will require fundamental changes to the way people 
think and behave. Indeed, what connects many modern-day sustainability challenges are their roots 
in human behaviour. 
 
While various ‘tools of government’ can be employed to realise strategic public policy objectives, 
emergent localism and the apparent ineffectiveness of this traditional approach catalysed a shift 
towards ensuring that statutory requirements were delivered more efficiently than ever before. This 
led to a widespread application of ‘insights’, synthesised from behavioural sciences, to inform the 
design, implementation and evaluation of new policy interventions. Enthusiasm to the so-called 
‘nudge’ approach, which recognises that behaviour can be strongly and automatically influenced by 
the context in which it is situated, soon trickled down to local government, creating a growing 
appetite for the approach. These collective ‘behavioural insights’ provided local authorities with a 
powerful new set of policy tools that, if used correctly, could be used to influence waste behaviours. 
 
This research explored their application by evaluating the efficacy and affordability of those nudges 
that could feasibly be introduced at scale by local authority practitioners to produce a positive and 
sustained influence on household food waste recycling behaviour. By adopting a mixed-methods 
approach it was shown that, by making simple changes to the existing ‘choice environment’ in 
Surrey, it was possible to ‘nudge’ households towards engaging (more) in food waste recycling 
behaviour. Further, it was found that prompt-based nudges, using stickers as the medium of 
delivery, were particularly effective, with effects persisting for far longer than has typically been 
achieved using more ‘traditional’ informational policy interventions. 
 
While popular, the practice of ‘nudging’ has a range of issues, both conceptual and controversial, so it is 
important for policymakers to be aware of the differing philosophies, efficacy, methodologies and ethics 
associated with these types of intervention. While nudges may not be the ‘silver bullet’, it is argued that 
they are, at least for now, useful devices for policymakers to have in their ‘toolkit’.   
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1.1 Problem Statement 
 
Humanity is under threat from a series of existential crises, many of which relate to global 
environmental sustainability. While global warming due to climate change is arguably the 
most renowned of these, issues such as biodiversity loss, resource depletion, pollution and 
deforestation also present significant risks to society, the economy and the environment 
(Hamann et al., 2015; Wada & Bierkens, 2014). While various environmental pressures, 
emissions and pollutions are intensifying at an alarming rate (Steffen et al., 2015), such 
problems will only be sufficiently addressed should a critical mass of citizens be willing to 
adapt their behaviours (Vlek & Steg, 2007).  
 
As populations continue to grow alongside increasing levels of prosperity, there will be a 
greater demand for products to be created, consumed and discarded (Hoornweg et al., 
2013). In the decades that have passed since the United Nations Conference on 
Environment and Development (UNCED, 1992), municipal waste production has arguably 
become one of the most widely recognised environmental issues (Barr et al., 2013). By 
2012, UK households were responsible for generating a total of 26.8 million tonnes of waste 
materials (Defra, 2015). Local authorities, who are responsible for the management of waste 
collection and treatment infrastructure in the UK, have historically achieved much success in 
diverting household materials away from landfill by introducing and maintaining a 
supportive service infrastructure for kerbside recycling (Gellynck et al., 2011; Hage et al., 
2009). However, the risk that citizens might not make the effort to engage or may continue 
to underutilise services is omnipresent (Varotto & Spagnolli, 2017).  
 
By focussing on structural changes and technological development, local authorities had 
historically failed to capitalise on the potential role that household behaviours could play 
(Geislar, 2017). Prior to the research commencing, the UK government had begun to explore 
the potential for behavioural change to contribute, alongside infrastructural and 
technological solutions, towards the transition to a lower carbon society. Within local 
government waste management circles in particular, there was also a growing recognition 
that this transition towards a more sustainable, resilient and resourceful society would 
require fundamental changes to the way individuals behave (Cowling, 2014).  
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1.2 Waste Management in the UK 
 
1.2.1 From Waste to Resource Management 
 
Municipal Solid Waste (MSW), a combination of waste arising from households, industry, 
commercial entities and the construction sector, has become an ever-increasing problem, 
with modern generations producing far more than ever before (Gellynck et al., 2011). Waste 
was defined in the Environmental Protection Act 1990 as: “…any substance or object…which 
the holder discards, intends to discard or is required to discard” (Parfitt & Robb, 2009:15). 
Since millions of tonnes of MSW are collected, sorted and handled each year in the UK 
(Defra, 2011), a reliable and efficient waste management infrastructure is vital for a healthy 
society, to preserve and protect the environment and to mitigate against the impacts of 
climate change (Smith et al., 2001).  
 
While waste management has existed as an activity since the early 20th century, landfill sites 
remained the preferred waste destination in the UK until concerns about public health led 
to increased scrutiny of the sector (Cunningham et al., 2012). Residual waste (refuse) was 
simply collected from households and businesses and transported to the local landfill site 
(often unlined former quarries), where it would be dumped and eventually buried. A series 
of high-profile cases of waste-related environmental pollution then catalysed fundamental 
shifts in legislation and regulation (Williams, 2005). In the UK, waste management has been 
particularly driven by national policy and legislation, much of which has been transposed 
from higher-level directives emerging from the EU. 
 
A brief glance back into recent history reveals that the current approach to promoting waste 
behaviour is quite different from that employed when the pro-environmental movement 
was first established. The 1970s were largely dominated by political debate, with 
international negotiations resulting in the broad acceptance that global problems related to 
the environment should be met with state action, such as legislation and regulation. The 
various legislative and policy drivers that created the greatest changes to the UK system are 
provided in chronological order of introduction in Table 1.  
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Table 1: Table 1: Waste Policy & Legislation in England (1990 - 2011) 
 Description of Act or Policy 
Environmental Protection 
Act (EPA) (1990) 
Succeeding the Control of Pollution Act of 1974, this parliamentary act stipulated conditions for managing waste and provides a definition of the 
structure and authority systems. The Act placed a ‘duty of care’ on those parties involved in waste management (e.g., local authorities) to be 
responsible for the collection, disposal or treatment of licensed or controlled wastes. 
Landfill Allowance Trading 
Scheme (LATS) (2005)  
(now defunct) 
This initiative was designed to divert MSW from landfill by allocating tradable allowances to each WDA in England. Each could then trade, bank or 
borrow allowances in accordance with their own targets and strategies. The 2011 UK Government Review on Waste Policy announced the end of 
this scheme after the 2012/13 year, concluding that the Landfill Tax Escalator would provide a better incentive for waste diversion. 
Landfill Tax (1996) and 
Escalator (2007) 
A Landfill Tax was introduced in 1996 and applied to most wastes disposed of at a licensed landfill site. In 2007, an escalator was introduced to 
create a further financial disincentive to seek out more sustainable methods of waste management and to divert as much waste as possible from 
landfill. The rate of landfill tax was initially set to rise by £8 per tonne of waste each year, continuing until (at least) 2010/11. By April 2013 it had 
reached £72/tonne. The tax and escalator thus created a strong financial imperative for waste reduction. 
Waste Strategy for England 
(2007) 
Government priorities outlined in this report included: decoupling economic growth from waste growth across all sectors; increased focus on 
waste prevention via revised reduction targets for household waste which cannot otherwise be recycled, reused or composted; and meeting 
diversion targets for biodegradable municipal waste (BMW). 
Waste Framework Directive 
(WFD) (2008/98/EC) 
This EU Directive replaced 3 prior directives to reduce complexity and ensure a consistent approach across the EU. It included the Waste 
Management Hierarchy and required each EU member state to produce a national waste prevention programme by 2013. 
Climate Change Act (CCA) 
(2008) 
This Act of Parliament introduced new allowances and provisions for introducing waste reduction schemes and for piloting charging schemes. It 
highlighted the waste sector as a key area of focus for reducing GHG emissions since the sector was responsible for 3% of all direct GHGs. 
Government Waste Policy 
Review (2011) 
This review included a move towards a ‘zero waste’ economy and situating ‘disposal’ of waste as a last resort option. It also claimed there needed 
to be an increased public awareness of, and changed attitudes toward, waste issues; a reduction in the amount of waste produced; and a move 
towards ensuring that maximum value is captured from material resources. 
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The introduction of the Environmental Protection Act in 1990 provided the first real 
incentive for introducing/increasing provision of recycling facilities and many kerbside 
collection schemes began to be trialled (EPA, 1990). Waste policy in the 1990s and 2000s 
largely focussed on improving dry recycling rates, with weight-based recycling targets 
leading to an almost exclusive focus on dry recycling over waste prevention and other 
management measures. Substantial increases in recycling rates occurred as these legislative 
and fiscal drivers increasingly incentivised the diversion of waste away from landfill. There 
was a paradigm shift within the industry, with emphasis shifting more towards achieving 
wider environmental goals through waste prevention and reduction measures and by 
recovering more value from waste through re-use and recycling efforts (McKinsey & Co, 
2012).  
 
A UK Government Review of Waste Policy in 2011 outlined some of the progress that has 
been made since 2000; landfill waste had halved, while household recycling rates had 
increased to 40% and beyond (Defra, 2011). There had also been a substantial increase in 
the amount of value being recovered from the waste stream. In a way, the transformations 
which had taken place within the municipal waste management sector had brought 
together the fields of waste and consumption. People were increasingly considering not just 
what they buy (and who made it and where) but were also thinking more about where to 
dispose of the goods (and packaging) they no longer required. 
 
While the prevailing paradigm had viewed waste as a problem that must be addressed in 
the most hygienic and economically efficient manner possible (Gandy, 1994), the industry 
gradually evolved to a place where materials were viewed as a valuable resource (Price, 
2001). This shift in mind set towards viewing waste management as an essential 
prerequisite for sustainable development was key to securing the most economic, 
environmental and social value from waste materials (Papargyropoulou et al., 2014). As 
these ‘triple bottom line’ implications of waste generation became increasingly apparent, a 
new paradigm of sustainable resource management began to emerge (Barton et al., 1996; 
Stern, 2006).  
  
 6 
1.2.2 Local Authority Roles & Responsibilities 
 
In the UK, local government is responsible for delivering a range of important services for 
residents and businesses within geographically defined areas. They are also responsible for 
taking any steps deemed necessary to promote or improve economic, social and 
environmental well-being within this area (Local Government Act, 2000). Local priorities are 
set by publicly elected councillors who work together with members of the public, 
businesses and other organisations to agree on how these should be delivered. Decisions 
made by councillors on behalf of their constituency are then implemented by local authority 
employees. Across England, more than one million local government employees provide 
more than 800 different services to local communities (Local Government Association, 
2019). 
 
In England, local government usually operates under either a one-tier system (unitary 
authorities) or a two-tier system (county and district or borough councils)1 (Sandford, 2018). 
In two-tier systems, county councils are responsible for providing the majority of these 
services (e.g., education, highways and transport, libraries, social care, strategic planning 
and waste management). Each county is divided into several district, borough or city council 
areas, which are each responsible for providing local services (e.g., council tax collections, 
environmental health, housing, leisure and recreation, planning applications and waste 
collection services) by utilising funding from a range of sources (e.g., council tax payments, 
grants, business rates and other charges (Shakespeare, 2009). 
 
Across most of England, the management of Municipal Solid Waste (MSW) generally follows 
the ‘two-tier’ approach. In this model, district and borough councils act as Waste Collection 
Authorities (WCA) and are responsible for the kerbside collection of household residual 
waste and recycling, bulky waste collections, local recycling banks and bring sites, street 
sweeping services and, in some cases, commercial waste collections. County councils, on the 
other hand, assume responsibility for materials at agreed locations (known as transfer 
 
 
1 There are other types of local authority operating in England. For example, metropolitan districts and London boroughs operate 
differently. Also, the passing of legislation in 2009 created another type of regional authority, Combined Authorities, where two or more 
councils collaborate and take collective decisions across council boundaries. 
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stations) and make arrangements for their onward processing, treatment or disposal. In this 
capacity, they are known as Waste Disposal Authorities (WDAs). Perhaps of greatest 
relevance to this research project, WDAs also have a duty of care to raise awareness, 
educate and inform residents about waste management facilities and for introducing 
measures that encourage behavioural change.  
 
In the decades leading up to the research commencing, local government had been 
significantly affected by changes such as the evolving political landscape, the Private Finance 
Initiative (PFI) and, perhaps most importantly, by the need to realise significant financial 
savings as a result of austerity-related budget pressures stemming from the financial crisis 
of 2008. The following section has therefore been included to provide a brief overview of 
these wider issues that, when considered together, resulted in high levels of attrition, a loss 
of institutional memory and skills which, in turn, served to constrain the imagination and 
confidence of local policymakers. 
 
1.2.3 Institutional & Political Background 
 
By the time this project had commenced, the UK had firmly entered into a period of fiscal 
austerity resulting from the economic recession that had been precipitated by the global 
financial crisis of 2007/08 (Clark, 2016). Local authorities in England faced substantial 
pressure to evolve and there was a growing recognition that services could no longer be 
provided in the way they always had been done. The Department for Communities and 
Local Government (DCLG), who were responsible for the distribution of funding to local 
authorities, had been one of the hardest-hit departments. Local authorities were required 
to forecast the short, medium, and longer-term impacts of these austerity measures on 
local public services and to present feasible options for realising significant economic 
savings through efficiency measures (Economist, 2017).  
 
While austerity undoubtedly served as the catalyst for reconsidering how local services 
could be designed and delivered, significant transformations were already underway prior 
to 2012. Since the early 1990s, the PFI had been used as a vehicle for modernising public 
services and to achieve ‘best value’ in public spending. Under this framework, the public 
sector contracts private sector services on a long-term basis to take advantage of their skills 
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and put private, rather than public, finances at risk. It was envisioned that, by compelling 
private sector contractors to invest more time and capital into projects, the PFI mechanism 
would provide them with a greater return of profits and allow for better partnerships with 
the public sector to be forged. By the time this project commenced, the PFI framework had 
become one the most significant public procurement processes within the UK Government 
and had delivered objectives across various policy areas, but particularly education, health 
and transportation (Hastings et al., 2015). By 2011, more than 700 PFI initiatives were either 
under construction or in operation, with most local authorities having gained some 
experience of it (NAO, 2011). 
 
However, following the arrival of the recession, a series of criticisms were levied at the 
framework from both academic and government commentators (Hellowell & Pollock, 2010). 
These criticisms centred on the (lack of) cost effectiveness, flexibility, and transparency of 
the PFI, with many arguing that there was not enough data to demonstrate value for 
money. For instance, the use of the PFI within the National Health Service (NHS) and 
housing schemes has been criticised for costs far exceeding projections (Hellowell & Pollock, 
2010; NAO, 2011). As a result, the coalition government that was in place had embarked 
upon a reassessment of the model, with the intent to find savings of up to £1.5 billion (HM 
Treasury, 2011).   
 
By 2012, there was a growing recognition within local government that services could no 
longer be provided in the way they always had been done. Emergent localism and the 
austerity implications of the economic crisis of 2008 had together created tensions within 
the public service framework (Groves, 2009). Funding cuts were driven largely by reductions 
to central government funding, however, the partial suspension on Council Tax changes also 
contributed. A mounting pressure to: “…improve the effectiveness and efficiency of 
government in the context of rapid and severe cuts in public spending” (Jones et al., 2014: 
55), catalysed a shift towards ensuring that statutory requirements were delivered more 
efficiently than ever before, and to the de-prioritisation of non-statutory requirements 
(Bulkeley & Askins, 2009; Cole et al., 2014; Cutforth, 2014).   
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While the Climate Change Act (2008) had equipped local authorities with the power to 
regulate or fine households for improper engagement with waste management facilities (UK 
Government, 2008), these powers were revoked with the introduction of the Localism Act in 
2011 (UK Government, 2011). This Act did, however, provide greater flexibility, freedoms 
and confidence to work in partnership to identify more innovative ways of meeting local 
needs. It also provided community groups and individuals with greater rights and powers 
and paved the way for other reforms that would make decision-making more effective and 
democratic (DCLG, 2011). Consequently, the emergent position was that encouraging 
citizens to ‘do the right thing’ was preferable to issuing punishments/fines (McSmith, 2010).  
 
In the years immediately preceding this research, there had been a clear move towards 
decentralising power. By devolving responsibility to local government, both citizens and 
their locally elected representatives could be supported with achieving local ambitions. 
While the impact of austerity-related budget cuts provided the cost-cutting imperative for 
the adoption of this form of policy measure (Jones et al., 2014), the ideological shift towards 
a ‘Big Society’ approach provided the political imperative for adopting those policy 
measures that could influence citizen behaviours whilst preserving freedom of choice 
(Thaler & Sunstein, 2003). This also marked the beginning of a new relationship between 
individuals and the state, with focus progressively shifting away from more paternalistic 
intervention approaches towards the adoption of those that guided, informed or enabled 
more sustainable choices to be made (John et al., 2011). 
 
Under the localism agenda, central government gradually began to absolve itself of 
responsibility for supporting the delivery of local services, while simultaneously slashing 
local authority budgets to such an extent that services were significantly affected. This 
placed local authority employees into the impossible position of attempting to continue to 
meet local needs whilst trying to balance diminishing budgets. By 2012, the public were 
beginning to feel the impact of the cuts, with households increasingly reporting services as 
being inadequate or unaffordable (Hastings et al., 2015). When considered together, the 
issues outlined above ultimately resulted in high levels of attrition and a resultant loss of 
institutional memory and skill base within local government which, in turn, served to 
constrain the imagination and confidence of local policymakers.  
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The Department for Communities and Local Government (DCLG), who were responsible for 
the distribution of funding to local authorities, had been one of the hardest-hit 
departments. Local authorities remained responsible for ensuring that their waste 
management infrastructure and associated methods of communication were optimally 
designed, highly efficient and cost-effective to meet ambitious waste performance targets, 
(WRAP, 2013, 2016). Local authority waste management employees were thus required to 
forecast the short, medium, and longer-term impacts of these austerity measures on local 
public services and to present feasible options for realising significant economic savings 
through efficiency measures (Economist, 2017). Therefore, to make the most out of 
diminishing funding resources, whilst continuing to secure public wellbeing and achieve 
sustainable waste management goals, it was eventually acknowledged that fundamental 
changes to the attitudes, behaviours and expectations of individuals and communities 
would be required.   
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1.3 Policy Approaches for Sustainable Waste Management 
 
1.3.1 Insufficiency of Traditional Approaches to Changing Behaviour 
 
Drawing on the ‘Nuffield Ladder of Interventions’ (Nuffield Council on Bioethics, 2007), the 
House of Lords Science & Technology Committee taxonomy of behaviour change 
interventions is useful for illustrating the wide range of measures that can be utilised to 
address some of the greatest problems in society (House of Lords, 2011). Categorising 
interventions according to whether they provide information, enable, guide, restrict or 
eliminate choice, this ‘ladder’ provided a useful means for visually conceptualising their 
differences (Figure 1) and for framing the critical review of each category that follows in the 
forthcoming sub-sections of this chapter.  
 
Significantly increased rates of production and over-consumption within industrialised 
nations have resulted in the generation of unsustainable levels of harmful waste materials 
(O’Brien, 2012). For household waste behaviours to be successfully established within a 
given population, it is clearly necessary for the required collection and management 
infrastructure to be in place (Dai et al., 2015). Infrastructure makes it possible or easier for 
individuals to engage, however, there is an upper limit to what structural improvements can 
accomplish. Where budgets are constrained, new services or improvements to existing ones 
are likely to be too costly to introduce. Even where a supportive infrastructure exists, 
households must be aware of its existence and be willing, capable and sufficiently motivated 
to utilise the services provided (John, 2013). Therefore, even the most impressive service 
infrastructures will continue to be under-utilised or misused by some (Liu & Sibley, 2004). 
 
In the former era of ‘Big Government,’ there was a widespread belief that governments 
were best placed to deal with global environmental problems such as waste management. 
While often unpopular with the general public, laws and regulations are usually very 
effective in eliminating or restricting individual choice (Van Vugt et al., 1996). They allow 
most citizens to pursue their private goals while placing limitations on those actions the 
government have deemed to be in contravention of the interests of wider society. In other 
words, they seek to increase social welfare by attempting to ‘save’ people from their own 
‘mistakes’ (Schubert, 2017). 
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Figure 1: Taxonomy of Public Policy Interventions (adapted from House of Lords, 2011)
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Existing levels of public permission are often exceeded, on the presumption that public 
sentiment will catch up at a later stage, to ensure that social norms are shifted effectively 
and expediently (House of Lords, 2011). A prime example of where this has happened in the 
past is the UK ban on smoking in public places (Jones et al., 2013; Ritchie et al., 2010). While 
these ‘paternalistic’ interventions have historically been justified on the grounds that they 
improve well-being, they often intrude on decision-making in a way that runs counter to an 
individual’s stated preferences (Dworkin, 2013). New regulations can also ‘backfire’ by 
signalling that the undesirable behaviour was more pervasive than it was perhaps previously 
perceived to be (Chang & Lai, 2004). In light of this and considering their coercive nature 
and tendency to restrict individual freedom of choice (Kinzig et al., 2013), laws and 
regulations have become increasingly challenging to implement in more recent years. 
 
Financial incentives can also be used to encourage waste-related behaviours and there is a 
particularly well-established body of literature on the application of incentives for 
encouraging recycling behaviour (DEFRA, 2015). Incentivising recycling behaviour has been 
found to have positive impacts where schemes have been carefully designed and equity has 
been taken into consideration (Macintosh & Wilkinson, 2011). Early research on littering 
behaviour found that offering a financial reward can result in a much greater behavioural 
uptake than simply providing access to disposal facilities (Bacon-Prue et al., 1980). However, 
the efficacy of financial incentives for recycling behaviour is often debated (Strombach et 
al., 2015).  
 
While incentives may well increase the overall appeal of recycling (Schultz et al., 1995) and 
thus improve participation (Noehammer & Byer, 1997), there is also ample evidence to 
suggest that offering financial rewards in return for behavioural change can have negative 
or unanticipated effects. For instance, providing incentives can perversely encourage 
increases in consumption behaviour. Offering incentives to recycling actually encouraged 
participants in one study to generate more materials to qualify for a greater reward (Porter 
et al., 1995). Similarly, when the UK healthy eating campaign ‘Change4Life’ offered 
participants a £50 gift voucher as a reward for purchasing healthy food and engaging in 
physical activity, they later found that many participants actually used the voucher to 
purchase unhealthy products (House of Lords, 2011).   
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The degree to which fiscal policy interventions can be applied is also limited by personal, 
political and societal norms. For example, while it is known that levying taxes on alcohol 
results in a far greater reduction in alcohol consumption behaviour than can be achieved by 
advice and information provision (Dahlgren & Whitehead, 2007), using taxation as a blanket 
approach goes against the principles of fairness and equity as it penalises all responsible 
consumers of alcohol. Incentive schemes for waste behaviours can also be indiscriminate 
due to insufficient means for monitoring the behaviour of individual households. This can 
mean that unnecessary payments are made to those who already engage, with undeserved 
payments made to those who did not engage at all (Allcott, 2011).  
 
Incentives have also been found to reduce an individual’s sense of autonomy (Deci et al., 
1999) and can weaken intrinsic motivations (Frey, 1997). Since financial incentives simply 
provide an extrinsic motivation to participate, the change in behaviour is usually tied to the 
reward. This means that engagement often ceases as soon as the incentive is removed 
(Dahlen et al., 2009). For residents who recycle in the absence of any form of extrinsic 
incentive, the introduction of incentive schemes can actually serve to negatively impact on 
how they view their own ‘role’ as recyclers (Holmes et al., 2014). Incentive schemes are also 
costly to maintain since local authorities must have sufficient capital in reserve to 
continuously monitor changes to household behaviour and for providing the appropriate 
level of reward to each household.  
 
By 2004, the UK Government had concluded that attempts to improve well-being from the 
top down were creating too much bureaucracy and left: “…no room for adaptation to reflect 
local circumstances of innovation to deliver services more effectively and at lower cost” 
(Clark, cited in DCLG, 2011: 1). They increasingly began to advocate for ‘citizen-consumers’ 
to take more responsibility for their behaviour, while also acknowledging the need to 
reduce authoritarian state influence (Jones et al., 2011). Informational approaches began to 
dominate the policy discourse, with policymakers and practitioners working on the 
assumption that the provision of information would result in individuals: “…making the link 
between policy and action and acting in order to meet policy objectives.” (Eden, 1996: 197).   
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Amongst the least expensive and uncontroversial of the various options that exist within the 
waste manager’s behaviour change ‘toolkit’ (Everett et al., 1991; Miranda et al., 2010), 
information-based interventions soon became the most widely utilised and studied policy 
tool for promoting waste-related behaviours in the UK (Hopper & Nielsen, 1991; Schultz, 
1999). Large-scale mass-media (e.g., radio, television, signage and website) advertising 
campaigns were most commonly employed to indirectly engage with residents (Hopper & 
Nielsen, 1991; John, 2011; Schultz, 1999; White et al., 2011), while written information (e.g., 
leaflets and newsletters) and door stepping became the most commonly utilised format for 
direct contact (Bernstad et al., 2013; Chong et al., 2015; Dupre, 2014; Rhodes et al., 2015). 
In more recent years, however, digital technologies (e.g., emails, text messages and mobile 
phone applications) have increasingly allowed for messaging to be tailored towards and 
disseminated directly to, more specific target audiences (Buil-Cosiales et al., 2014; Chong et 
al., 2015). 
 
Guided by the prevailing assumption that a lack of knowledge, awareness and 
understanding resulting from a deficit of information is to blame for people not taking 
action (McKenzie-Mohr, 2013; Perrin & Barton, 2001; Smeesters et al., 2003), informational 
interventions have long sought to raise awareness and impart knowledge without physically 
altering the external context within which behavioural choices are made (Steg & Vlek, 
2009). The type of information typically communicated has been procedural (‘How to…’), 
declarative (‘Why you should…’) or persuasive (‘You should … because…’) in nature and has 
usually been targeted towards the general population. However, by 2012, it had been 
widely demonstrated that, while information can be a prerequisite to behaviour as a source 
of knowledge, it is not always sufficient in isolation to engender significant and sustained 
changes in behaviour (Kollmuss & Agyeman, 2002; Darnton, 2008).  
 
While the provision of information can result in attitudinal change and/or greater intention 
to take action (Staats et al., 1996), it will not always result in the anticipated or required 
behavioural response. Sometimes the intent to engage is present, yet the action may prove 
too difficult to enact (Pocock et al., 2008; Refsgaard & Magnussen, 2009). The relationship 
between attitudes, intentions and behaviour is also often weaker than is expected; people 
often say one thing and do another (Darnton et al., 2006). People interpret and respond to 
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the same information in different and unpredictable ways, at times producing a behavioural 
response that is not expected by those responsible for disseminating the information 
(Myers & Macnaughten, 1998). Messages can also be too difficult, vague or generalised to 
understand. Too much information can also lead to ‘overload’, and the intended message 
sometimes gets ‘lost’ in amongst all of the other attempts to inform or persuade. Some 
people may simply ignore information about the negative consequences of their behaviour, 
while others may value their current lifestyle so much that they simply do not care about 
the impact that their behaviour may be having on the environment.  
 
While often effective when kerbside recycling services are first introduced or where 
significant changes are made to existing services (Schultz, 2002), it eventually became clear 
that the continued deployment of the traditional information approach may be misguided 
(Abrahamse et al., 2005; Heimlich & Ardion, 2008; McKenzie-Mohr, 2013; Steg & Vlek, 
2009). Since local authorities operate waste management services within their own unique 
local context, performance is ultimately dependent on a range of situational, political, 
demographic, psychological and cultural factors (Timlett & Williams, 2008; 2009).  
 
Given the imperatives outlined above, and to meet legislated targets for waste 
performance, local authorities could no longer rely on reactively collecting and disposing of 
household waste. Indeed, they were increasingly expected to proactively intervene to 
influence household waste behaviours (Bulkeley & Askins, 2009). The reduced capacity for 
demand-side policies, coupled with the apparent ineffectiveness of traditional policy 
interventions, led to a growing interest in identifying and adopting more ‘intelligent’ ways to 
encourage behaviour change (Ernst & Wenzel, 2014; Kunreuther & Weber, 2014).   
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1.3.2 Behavioural Insights and ‘Nudge’ 
 
To encourage behaviours to move in the desired direction, policymakers increasingly turned 
their attentions to the practice of using ‘insights’ synthesised from the behavioural sciences 
(e.g., economics, psychology and sociology) to inform the design, implementation and 
evaluation of new policy interventions and ‘nudge’ people in the desired direction (John & 
Richardson, 2012). Prompted, in large part, by the publication of a widely influential book 
entitled ‘Nudge’ (Thaler & Sunstein, 2008), there was a gradual, yet growing, recognition 
within policy circles of the inherent value in ‘re-fashioning’ the traditional ‘tools of 
government’ (John, 2013). 
 
By 2012, this significant and largely intellectual force was subtly reshaping the operational 
logic of public policymaking in the UK and had been strongly positioned as a complement to 
traditional forms of intervention. This emergent form of policy intervention recognised that 
individuals can be inconsistent and seemingly irrational when making behavioural decisions 
(Heiskanen et al., 2009; Wolff & Schönherr, 2011). Enthusiasm for this approach soon 
trickled down from central to local government, creating a growing appetite for redesigning 
existing or developing new policy interventions based on an accumulating evidence base 
(Dolan et al., 2012).  
 
Described as: “…sensible, low-cost policies with close reference to how human beings 
actually think and behave” (Sunstein, 2014: 13), ‘nudging’ was being heralded as an 
alternative approach to public policymaking that could feasibly be used to encourage 
everyday citizen behaviours. Nudges seek to steer choices and alter behaviour by harnessing 
or responding to an individual’s cognitive biases while preserving monetary incentive 
structures and keeping option sets intact (Marteau et al., 2011; Thaler & Sunstein, 2008). By 
2012, the approach had been widely applied to encourage behavioural change across a wide 
variety of domains (e.g., employment, environment, financial savings and public health) 
(Halpern & Sanders, 2016; Sunstein et al., 2017). However, while the rhetoric on nudge was 
extremely positive, the actual evidence base on its application to household waste 
behaviours was far from comprehensive. Moreover, knowledge about how to apply 
behavioural insights to address real-world problems did not appear to be reaching those ‘at 
the coal face’ who were actually responsible for implementing changes.  
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1.4 Case Study Organisation  
 
1.4.1 Organisational Profile 
 
Surrey County Council (SCC) is located within the non-metropolitan county of Surrey. 
Situated to the south-west of Greater London and bordered elsewhere by the counties of 
Berkshire, Kent, Hampshire and Sussex (ONS, 2012), the county spans an area of 1663 
square kilometres and is home to a population of 1.1 million residents spread across eleven 
district and boroughs (SCC, 2012). Since 1965, power has either been held exclusively by the 
Conservative party or there has been no overall political control. Prior to the research 
commencing, local elections in 2009 saw the Conservative party retain overall control, 
winning a 16-seat majority2 (SCC, 2012). 
 
Surrey is generally regarded as a wealthy county with a strong economy, ageing population 
and relatively low levels of deprivation. An analysis of key socio-demographic data supports 
this contention. For example, each of the ethnicity, age, employment and education 
statistics reported herein were higher than the national average in 2012: 83.5% of the 
population identified as ‘white British’; just over one-fifth were aged 65 or above; 73% were 
‘economically active’ and more than one third held a Level 4 qualification or above (SCC, 
2012). Of the 456,000 properties in Surrey that existed in 2012, 78% were detached, semi-
detached or terraced (ONS, 2012). 
 
While there is a mix of urban and rural areas within the county, what remains constant is 
the much lower-than-average levels of deprivation. The Rurality Index (RI) provides a 
composite score based on the percentage of households in the area that are classed as 
urban, mixed, or rural and also reports on the level of deprivation (high or low) (Bees & 
Williams, 2017).  
 
Of the eleven local authorities in Surrey: two were classed as ‘predominantly urban, low 
deprivation’, four were considered to be ‘mixed ratio of urban to rural, low deprivation’, 
while the remaining six were ‘predominantly rural, low deprivation’ (SCC, 2012). Based on 
 
 
2 Results: Conservative (46%), Liberal Democrat (27%), UKIP (10%), Other (17%)  
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seven ‘domains of deprivation’3, the Indices of Multiple Deprivation (IMD) provide a group 
of relative measures of deprivation for small geographic Lower-layer Super Output Areas 
(LSOAs) within England (ONS, 2012). In 2012, Surrey had an overall score of 150, where 1 is 
‘most deprived’ and 152 is ‘least deprived’ (SCC, 2012; ONS, 2012). That said, some pockets 
of deprivation did, and still do, exist. 
 
 
Figure 2: Geographical Location of Surrey County (adapted from ONS, 2012) 
A ‘two-tier’ arrangement for waste management was in operation within Surrey throughout 
the duration of this research. As WCAs, the eleven district and borough councils (Figure 2) 
were responsible for the collection of residual waste and recyclable materials and for 
transporting these materials to their next destination. Acting as the WDA, the County 
Council (SCC) inherited these materials at transfer stations and assumed the responsibility 
for managing them in as sustainable a manner as possible. At the time of commencing the 
research, SCC also managed a number of Community Recycling Centres (CRCs) which are 
centralised facilities where residents and businesses can bring household refuse and 
recyclable materials to the council to be managed4.  
 
 
3 1. Income, 2. Employment, 3. Education, Skills & Training, 4. Health, Deprivation & Disability, 5. Crime, 6. Barriers to Housing and 
Services, and 7. Living Environment. 
4 A total of 15 were in operation at the time of commencing the research, however this number had dropped to X by 2019 due to closures 
precipitated by funding reductions. 
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1.4.2 Waste Management Performance in Surrey 
 
In 2012, households in England were responsible for 26.8 million tonnes, equivalent to 411 
kg per household) of the total waste generated in the UK (Defra, 2015). While just over a 
quarter of this was still being sent to landfill, changes precipitated in large part by the 
widespread implementation of hierarchy principles had resulted in the diversion of waste 
materials away from landfill towards other destinations (Figure 3).  
 
 
 
Figure 3: Local Authority Waste Management in England (2001 to 2014) (Defra, 2015) 
In 2010/11, a total of 512,183 tonnes of household waste were collected across all 11 WCAs 
and through Community Recycling Centres (CRCs) (SWP, 2012, unpublished). Of this, 46.3% 
was recycled, reused or composted, while 20.7% was used for energy recovery and the 
remainder was landfilled. In the three years leading up to the project (Table 2), the total 
waste collected reduced by almost 76,000 tonnes (12.9% decrease) and the proportion of 
waste sent to landfill almost cut in half (64.1% in 2007/8 to 33% in 2010/11) (SWP, 2012, 
unpublished).   
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Table 2: SWP Performance Improvements, 2007 to 2011 (Waste Data Flow, 2012) 
 Household Waste (t) RRC (%) Energy Recovery (%) Landfill (%) 
2007/8 587,962 35.1 0.8 64.1 
2008/9 534,327 40.8 8.6 50.6 
2009/10 523,835 45.6 16.2 38.2 
2010/11 512,183 46.3 20.7 33.0 
 
By 2012, more than 90% of households in England had access to some form of kerbside 
recycling infrastructure (Thomas & Sharp, 2013; Thornton, 2009). This resulted in a shift in 
societal attitudes and behaviour and an upward trend in favour of reuse, recycling and 
composting. However, while the RRC rate in England had been increasing year on year, it 
had begun to plateau (Figure 4). By comparison, the overall RRC rate for Surrey increased 
from 35% in 2008/09 to 47% in 2010/11 (SCC, 2012). While this rate of improvement had 
been greater than the national average, the local rate also began to flat line, albeit at a level 
a few percentage points higher than the average for English local authorities (Defra, 2013). 
 
 
 
Figure 4: Household RRC Rates in Surrey, 2007 to 2014 (SCC, 2014) 
There were also stark differences in performance between WCAs. For instance, the lowest-
performing WCA (Runnymede) had achieved a 29% RRC rate, while the highest performing 
WCA (Surrey Heath) had reached 65% (and was therefore amongst the top-performing 
authorities in the country) (Figure 5).  
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Figure 5: Reuse, Recycling and Composting Rates for 11 Surrey WCA (2010/11) (SCC, 2012) 
The material composition of waste from households in England changed very little in the 
years leading up to this research. By 2012, two-thirds of all waste generated was comprised 
of dry recyclable materials and residual waste, with biodegradable materials (e.g., garden 
waste, separately collected food and other organics) accounting for the rest. Results from a 
comprehensive waste composition analysis exercise undertaken in Surrey in 2010 are 
presented in Table 3 and compared against the national average in Figure 6. 
 
Table 3: Kerbside Composition Data in Surrey (2010/11) (SWP, 2012) 
 
 Composition (%) Total Available (t) Recycled (t) Residual (t) Recycle Rate (%) 
Paper & Card 26 98,185 75,054 23,131 76 
Food 21 78,182 20,898 57,284 27 
Garden 14 53,940 39,208 14,732 73 
Glass 10 38,285 30,039 8,245 78 
Plastics 9 35,444 6,606 28,838 19 
Metals 3 12,352 5,167 7,185 42 
Textiles 2 8,186 1,752 6,434 21 
WEEE 1 2,471 230 2,241 9 
Other 14 52,648 48 52,601 0 
Total 100 379,693 179,002 200,691 47 
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Relative to other material streams, a far greater proportion of organic materials (e.g., paper 
& card, food and garden waste) were being produced in Surrey. Whilst the amounts of 
paper, card and garden waste were proportionally greater than the national average (Defra, 
2015), the vast majority of these materials were already being successfully diverted away 
from landfill. By contrast, food waste represented more than one-fifth of the total waste 
materials generated in Surrey, yet just 27% of the 78,182 tonnes generated were being 
recycled, reused or composted. This meant that the vast majority of food waste being 
produced remained in the residual waste stream, destined for incineration or landfill.  
 
 
Figure 6: Composition of Household Waste, England vs Surrey (2010/11) (SCC, 2011; WRAP, 2012) 
These data highlight the significant proportion of valuable recyclable materials that 
remained in the residual waste stream in Surrey, in spite of the best efforts that had been 
made by each individual WCA to improve performance. While not every authority in Surrey 
was collecting the full range of possible materials, all were capturing the four key ‘dry’ 
materials (e.g., paper & card, plastics, metals and glass). A close inspection of the data 
shows that capture rates for some types of plastic (e.g., Polyethylene terephthalate (PET) 
and High-Density Polyethylene (HDPE) were high (more than 60%), however overall capture 
rates for plastic in Surrey were low. While capture rates for glass, garden, paper and card 
0
5
10
15
20
25
30
%
 o
f 
w
as
te
 c
o
lle
ct
ed
England Surrey
 24 
 
waste were all in excess of 70% and fairly consistent across collection authorities, less than 
half (42%) of the metal produced in Surrey was being captured for recycling. Finally, while 
the overall capture rate for food was just 27%, those authorities that already had kerbside 
food waste collections in place reported capture rates of between 47% and 70%.  
 
To attempt to project the potential financial and environmental savings that could be made, 
a series of projections were modelled using different assumptions about potential levels of 
improvement that could be achieved by each of the 11 WCAs: 
 
1. All WCAs fully meet the objectives set in their individual Action Plans 
2. All WCAs perform within 10% of the best performing WCA 
3. All WCAs perform within 5% of the best performing WCA 
4. All WCAs perform the same as the best performing WCA 
 
 
 
Figure 7: Scope for Improvement (by Material) (SCC, 2012) 
 
The tonnage of each material captured for recycling is denoted in dark blue for each 
recyclable material in Figure 7, while the improvement potential for each scenario is 
denoted by the colours noted in the key. It can clearly be seen that food waste and plastics 
appeared to have the greatest scope for intervention.  
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1.4.3 This Research  
 
Since national waste policy had historically allowed local authorities to make their own 
choices with regards to waste and recycling collection infrastructure, no single preferred 
system had emerged across the UK (Gellynck et al., 2011). Early investigations revealed that 
this was also the case within Surrey; a lack of alignment appeared to exist between the 11 
WCAs with regards to the kerbside collection infrastructure provided and the behavioural 
change approaches implemented. While differences in collection infrastructure and an 
inconsistent approach to resident communications are likely to have contributed to these 
differences, it was not possible to definitively pinpoint the precise causes of the 
performance disparities discussed above. 
 
In accordance with Defra guidelines for two-tiered local authorities, the Surrey Waste 
Partnership (SWP) (a consortium of Surrey County Council and the 11 WDAs) produced a 
Joint Municipal Waste Management Strategy (2004 to 2006) (JMWMS) for Surrey (SWP, 
2010). This 20 year strategy, which was reviewed in 2010, produced a ‘Plan for Waste 
Management Action plan’ which set several targets including improving waste reduction 
(reduction of 30,000 tonnes by 2013/14) and increasing the proportion of materials being 
recycled, reused or composted to 70%, as well as outlining key areas of focus and intended 
changes to infrastructure and collection systems (SCC, 2006: 2010). This strategy linked the 
county (WDAs) and district councils (WCAs) together by presenting a common vision for 
sustainable waste strategy and provided a framework for greater co-ordination, for 
example, over collection infrastructure and communications. 
 
In recognition of the need to step out of operational silos to share best practice and achieve 
economies of scale, the SWP provide a platform for working in partnership to: “…manage 
Surrey's waste in the most efficient, effective, economical and sustainable manner” (SCC, 
2012). Working together, authorities in Surrey began to explore innovative ways of 
maximising value from those materials captured by their waste and recycling collection 
infrastructure. Of specific interest were those policy interventions that would lead to 
reductions in the overall amounts of waste being produced and/or to an increase in reuse, 
recycling and/or composting rates. Gaining insight into waste behaviours, it was envisioned, 
would be key to identifying the most efficacious and cost-effective policy interventions that 
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could be implemented at scale across the county to have a demonstrable impact on 
performance. Clear about the need for any proposed solutions to be underpinned by a 
robust and reliable evidence base, a partnership with the University of Surrey was formed to 
support this endeavour.  
 
The project that emerged from this newly formed partnership promised to make unique 
contributions to academic knowledge while producing practical insights that could be used 
to encourage behavioural changes. The key contribution, from the council’s perspective, 
was the identification of targeted interventions that could realistically be introduced during 
times of financial hardship to improve waste management performance. From the 
university’s perspective, combined insights from different theoretical perspectives would 
generate an evidence base from which informed research questions could be developed 
and empirically tested in a real-world environment. 
 
The original project brief envisioned that dynamic and targeted intervention approaches for 
different behaviours and materials would be explored during the course of the research. 
However, recognising that it would not be realistic within the short four-year research 
window to cover all possible materials, behaviours or policy interventions that might have 
been of interest, early onus was placed on narrowing the focus of the research. It was also 
recognised that a broad, co-ordinated and systematic exploration of the local authority 
‘system’, involving input from multiple stakeholders, would be required for the researcher 
to understand the local context and stakeholders to properly inform and narrow the choice 
of nudge interventions that would eventually form the empirical focus of this thesis.  
 
Finally, the research design and methods originally proposed by the researcher also differed 
to what was eventually applied in practice. The very nature of applied research means that 
things do not always go according to plan. Priorities can change, experiments can fail, and 
real-world constraints can restrict the extent to which a researcher’s plans are able to be 
translated into action. This research project was no exception. The rationale for why these 
changes were made, together with a description of what changes were made and the 
impact these had on the research project overall, are articulated in Chapter4.  
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1.5 Research Aim & Objectives 
 
This research therefore aimed to evaluate the efficacy and affordability of those nudge 
interventions that could feasibly be introduced at scale by local authority practitioners to 
have a positive and sustained influence on household waste performance in Surrey. The 
research objectives and questions developed to support the achievement of this aim are 
provided in Table 4. 
 
Table 4: Research Objectives & Questions 
Objectives Research Questions Ch. 
1. 
Narrow the 
behavioural scope of 
the research  
RQ1. What specific waste material(s), and therefore 
behaviour(s), should this research focus on? 
Ch5 
2. 
Identify institutional 
constraints  
RQ2. What are the key structural, institutional and user-related 
constraints that might serve as a barrier to introducing 
and/or monitoring the impact of nudge interventions in 
Surrey? 
Ch6 
3. 
Narrow the 
interventional scope of 
the research 
RQ3. Accounting for these constraints, which nudge 
interventions appear to be most practically feasible to 
introduce in Surrey? 
Ch7 
4. 
Experimentally 
investigate the 
efficacy, affordability 
and sustainability of 
selected nudge 
messages and 
mediums. 
RQ4. To what extent are the selected nudge interventions 
effective in improving the target behaviour, and for 
sustaining these improvements over time in Surrey? 
 
RQ5. How effective, affordable and practically feasible were 
the chosen mediums of message delivery? 
Ch8 
 
  28 
1.6 Chapter Guide  
 
This chapter has provided insight into the policy context at the time of commencing the 
research, providing detail on the changing face of both government and the waste 
management industry including an overview of the wider institutional and political 
challenges faced. By outlining and highlighting some of the inherent insufficiencies 
associated with the intervention approach traditionally taken by government policymakers 
and practitioners, the rationale for seeking out an alternative approach, in the form of 
nudge, is then provided. The chapter then concludes by introducing the case study 
organisation, providing an overview of performance data and of the research challenges 
that were presented, before closing by articulating the research aim and objectives that are 
addressed within later chapters. 
 
These foundations are built upon in Chapter 2 which provides the intellectual positioning for 
this thesis, including a justification for adopting an individualistic theoretical framework. . 
The evidence base on nudge interventions and their application to pro-environmental 
behaviours are then explored in Chapter 3, with gaps in knowledge and practice identified 
as being worthy of further investigation within this programme of research. The 
philosophical approach is provided in Chapter 4, before presenting an overview of the key 
elements of this research process and of the pragmatic considerations that had to be 
accounted for which ultimately led to late stage changes in the approach being taken. 
 
The behavioural focus of the thesis is firstly narrowed in Chapter 5 to food waste recycling 
through a review of literature and an online survey of households in Surrey. By analysing 
data gathered through semi-structured interviews and a stakeholder workshop, Chapter 6 
then seeks to identify institutional, structural and user-related constraints that might exist 
to limit the scope, scale and reach of the interventions that would be introduced in later 
chapters. By considering these findings together with those described in earlier chapters, 
those nudges that were considered most likely to be impactful, cost-effective and practically 
feasible to introduce at scale are then selected.  
 
The empirical research studies described in Chapters 7 and 8 then go on to experimentally 
examine the effectiveness of of the selected nudge interventions for encouraging household 
  29 
food waste recycling behaviour in Surrey. First, a quasi-experimental field study seeks to 
explore the extent to which a social norm-based nudge, using bin hangers as the medium of 
delivery, influenced the frequency of food waste recycling participation behaviour. Findings 
then inform the subsequent design and implementation of a randomised control trial that is 
subsequently used to evaluate the efficacy of a reminder prompt-based nudge, using 
stickers as the medium of delivery. In both studies the persistence of effects and the return 
on investment achieved are also explored, while limitations and suggestions for future 
research are made. The thesis concludes in Chapter 9 with a critical and reflective 
overarching discussion of the contributions made, with findings translated into meaningful 
recommendations for future research and practice. 
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2.1 Behaviour Change Theory 
 
2.1.1 Introduction  
 
Behavioural change has increasingly been recognised as an important means of achieving 
sustainability-related policy outcomes (Prager, 2012). Scholars from a wide variety of 
disciplines have made distinct assertions about the factors that drive behaviour or lead to 
behavioural change. When considered together, these collective insights can be used to 
inform the development of policy interventions. To understand what motivates human 
behaviour and what drives behavioural change, many different conceptual models have 
been developed. Indeed, prior to the research commencing, the UK Government had 
already taken an active interest in the potential for behavioural change to contribute, 
alongside infrastructural and technological solutions, towards the transition to a lower 
carbon society by commissioning large scale evidence reviews (e.g., Darnton, 2008) and 
creating unique models and frameworks behavioural change (DEFRA, 2008; 2011).  
 
By improving understanding of the factors that influence pro-environmental behaviours, 
more effective interventions can be developed and implemented (Wilkinson, 2007; 
Parkpour et al., 2013). Researchers have argued that investigations into the determinants of 
behaviour should be driven by theory, as this provides a framework from which causal 
processes can be identified and ‘effective, replicable and parsimonious’ policy interventions 
can be developed (Grahame-Rowe, 2013; Steg & Vlek, 2009). Indeed, Geller (2002) argued 
that behaviour change strategies that incorporate an understanding of the factors that 
motivate or constrain behaviour are more effective when:  
 
1. Target behaviours are carefully selected; 
2. The key determinants of the behaviour are identified; 
3. Well-researched interventions are applied to influence behaviours; 
4. Intervention efforts are systematically evaluated. 
 
To the extent that they can be validated by empirical evidence, behavioural models serve a 
dual purpose with regards to understanding behaviours and attempting to influence them. 
On the one hand, they provide an exploratory framework for investigating the various 
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influences on human behaviour and, in turn, for identifying the key factors that can be 
exploited by those seeking to influence the behaviour. For example, should a model 
highlight attitudes as a key determinant of behaviour, interventions to change behaviour 
might be designed to encourage attitudinal change as a precursor. In this way, 
understanding of the theoretical underpinnings of behaviour are used to inform and 
enhance the effectiveness of the design, implementation and evaluation of policy 
interventions (Davis et al., 2015; Glanz & Bishop, 2010).  
 
On the other hand, models can serve as conceptual frameworks for guiding the 
development of empirical research to better understanding the nature of behaviour and of 
the role of interventions in eliciting behavioural change. However, as Jackson (2005: 23) put 
it: “Models that may be good for heuristic understanding are not necessarily good for 
empirical testing, and vice versa”. To be practical, such models must concentrate closely on 
examining a finite number of relationships between variables of interest. If they become too 
complex, it becomes impractical to establish correlations or identify causal influences. 
However, if they are too simplified, they can risk missing out on key influences ‘by virtue of 
their simplicity’ (Jackson, 2005).  
 
A series of meta-analyses (e.g., Bamberg & Möser, 2007; Hines et al., 1987; Oskamp, 2000) 
have usefully highlighted the vast body of literature that has been dedicated to identifying 
the principal variables that determine participation across a wide range of pro-
environmental behaviours. A substantial number of behavioural theories have been 
developed (see Darnton, 2008; Jackson, 2005), yet many of these contain shared or 
overlapping concepts (Michie et al., 2005). For example, one review identified 83 theories 
offering insight into human behaviour and behavioural change (Michie et al., 2014). Given 
the plethora of models, a comprehensive review is beyond the scope of this thesis (see 
Darnton (2008) & Jackson (2005) for a complete review).  
 
It is unlikely that scholars will ever be able to completely understand the sheer complexity 
of the human mind, given the myriad of possible variables, both endogenous and exogenous 
in nature, which can influence why a person does or behave in a certain way. There do, 
however, exist different schools of thought on how behaviour change can and should be 
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understood and influenced. These are examined within this chapter to provide the academic 
justification for why behavioural insights and nudge were ultimately adopted as the 
theoretical framework and intervention approach for this applied research project.  
 
2.1.2 Schools of Thought  
 
Behavioural models can be broadly sub-divided into individualistic approaches, which view 
behaviour as largely determined by internal (psychological) factors (e.g., attitudes, habits, 
values), and those that also recognise determinants of behaviour can be external to the 
individual (e.g., situational constraints, incentives, social norms). Proponents of the former 
argue that changes in behaviour largely stem from reasons related to the individual, whilst 
those advocating the latter approach reason that modifications to external conditions have 
the greatest influence. These simplified distinctions become important when considering 
how to intervene to encourage behavioural change, since a multitude of may contribute to 
the development, maintenance and changing of patterns of behaviour (Dombrowski et al., 
2012; Michie et al., 2009; Taylor et al., 2011; Webb et al., 2010).  
 
Externalist approaches to pro-environmental behaviour have typically been used to study 
the behaviour itself, rather than to inform the design and implementation of interventions. 
However, they have been included for discussion since it is recognised that individualist 
approaches have not always been as effective at creating change as was anticipated and 
that there exist a range of associated issues concerning ethics, inclusivity and scalability. 
Externalist approaches can provide a useful way of conceptualising the complexities, 
structures and processes that help to generate and sustain so-called ‘practices’ and can 
support the development of new behaviour change strategies although they normally 
involve a broader range of stakeholders than would ordinarily be targeted by individualist 
approaches. This chapter therefore examines the most widely adopted of these approaches 
(Social Practice Theory) in relation to individualist approaches, before providing a 
justification for the approach ultimately adopted within this research.   
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2.1.2.1 Individualistic Approaches 
 
Individualistic approaches view actions as goal-orientated, with humans considered to be 
reasonably autonomous and able to create goals and select the best means for pursuing 
them. When translated into policy instruments, these measures thus tend to focus on 
individual agency and choice (Mylan, 2015). This analytical framework has prevailed not 
only in academic research but also in the policy-making domain (Shove, 2010). As outlined 
further in Section 2.2.1, rational choice theory has been one of the most commonly 
discussed individualistic approaches. This economic perspective assumes that humans are 
perfectly rational and strive to maximise individual-wellbeing by making a series of cost-
benefit calculations. However, it has been widely critiqued for failing to sufficiently account 
for social dynamics, particularly since a central assumption is that all wider factors should be 
considered to be constant (Van Eck & Waltman, 2010).  
 
Individualistic approaches developed by economists have been criticised for failing to 
address the complexity that can result where individual motivations and values are in 
conflict. Psychologists developed expectancy-value models, such as the Theory of Planned 
Behaviour (Ajzen, 1991), to account for these deficits by examining the influence of 
individual value systems, goal conflict and perceived and actual behavioural control, 
amongst other things (Section 2.2.2). Such theories posit that, for an individual to engage in 
pro-environmental behaviour, they must reconcile individual motivations against the 
prevailing social norms, while being aware of the need to take action and believing that 
their actions will be impactful and, importantly, that they feel able to engage given 
contextual constraints (Kollmuss & Agyeman, 2002).  
 
Behavioural economists also sought to address these shortfalls. Bounded rationality, for 
example, begins from the observation that there can often be too much uncertainty and too 
many factors to take into consideration in circumstances where complex decisions must be 
made (Section 2.2.3). By drawing upon experimental research on decision making 
processes, this theory explores the rules of thumb that humans often apply in urgent 
situations, where there is uncertainty or in cases of information overload. By drawing 
insights from neuroscience and psychology to highlight how thinking and decisions can be 
subject to systematic biases, the approach had broadened the dominant perspective that 
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individual behaviour is purely motivated by rational decision-making (Hampton & Adams, 
2018). The nudge approach, which is reinforced by the concept of ‘libertarian paternalism’, 
thus served to further embed the notion of individual choice in policy making, with the term 
‘nudge’ eventually becoming synonymous with behavioural economics (Jones et al., 2011). 
 
While behavioural challenges as defined by behavioural economists do recognise contextual 
influences more than earlier models of rational choice and intentional decision-making, they 
still retain their individualistic framing by positioning of individuals at the centre of the 
problem. Other social scientists, most notably sociologists and geographers, claim they are 
insufficient for delivering the scale of change that is required (Spaargaren & Mol, 2008; 
Wilson & Chatterton, 2011), and have advocated for a: “…deeper, contextually rich and 
holistic approach (that focuses on) the intersections between individuals, technologies and 
practices” (Barr, 2015; Kasper, 2015). Indeed, McCormack & Schwanen (2011: 2810) argued 
that thinking should move: “…beyond the idea that decision is a singular moment abstracted 
from the context within which it takes place and undertaken by a discrete actor or set of 
actors”. To ‘turn the tide’ on consumerism, proponents of this alternative approach argue 
that it may be more effective for policy interventions to: “…modify the broader culture in 
relation to (over) consumption” (Cutforth, 2014: 67) rather than directly targeting individual 
behaviours. 
 
2.1.2.2 Externally Oriented Approaches 
 
The topic of ‘behavioural change’ within government has largely been dominated by the 
approaches outlined above, with observations from other disciplines often marginalised or 
ignored entirely (Shove, 2011). However, geographers and sociologists have increasingly 
employed practice theory to explain how and why environmental behaviours are adopted 
and popularised and why they persist or disappear (Hargreaves, 2011; Shove, 2012). 
Practice-based theories have increasingly been advocated on the basis that they allow for 
consumption related behaviours to be analysed as a social phenomenon (Gram-Hanssen, 
2011; Shove, 2010). Sceptical of epistemological models that place individuals at their 
centre, proponents have been particularly vocal in their criticism of prevailing government 
approaches to behaviour change which they claim have tended to be overly individualistic 
(Shove, 2010).   
  36 
Practice theories, which can be traced back to the work of sociologists (e.g., Bourdieu, 
Giddens) and philosophers (e.g., Wittegnstein, Schatzki), were initially highly conceptual in 
nature as they sought to overcome the ‘structure-agency dichotomy’ that once dominated 
and divided the field (Baber, 1991). These therefore represented a departure from 
individualist approaches, and from the conflict between constructivism and essentialism. By 
seeking to contest the individualism/structuralism duality, advocates neither place the 
individual (or their agency) front and centre, nor do they seek to superimpose social 
structures onto individuals. Thus, humans are neither viewed as isolated actors operating 
independently, nor are they seen as passive entities that are dominated by social forces that 
they are unable to comprehend. It is therefore argued that since failures in reasoning do not 
always occur at the level of the individual, individualist intervention approaches may 
therefore not always be appropriate (Gill & Gill, 2012). 
 
Whereas methodologies inspired by (behavioural) economists and environmental/social 
psychologists consider behaviours to be the product of individual decisions (whether 
reflective or automatic) in a given context, those approaches that draw on practice theory 
examine how factors (e.g., material constraints, norms and values) evolve alongside 
‘practices’ (Corsini et al., 2018). Rather than focussing on the individual as the primary unit 
of analysis, ‘practices’ are instead placed at the fore, with an emphasis on how energy and 
resources are replied upon to facilitate each type of practice (e.g., being comfortable in the 
home, commuting to work) (Shove, 2003). Practice theorists have therefore been accused of 
subjugating individual agency and instead focussing on: “…publicly accessible performances 
rather than private mental events or states” (Rouse, 2007: 504). 
 
While there is a diversity of understanding with regards to what constitutes a ‘practice’ 
(Gram-Hassen, 2011), most theorists would agree with the following characterisation: 
“…embodied, materially mediated arrays of human activity centrally organised around 
shared practical understanding’ (Schatzki et al., 2001: 2). Practices represent the implicit 
and practical understandings that motivate and enable human activities and also the 
meanings that are attached to these (Corsini et al., 2018). Whereas individualistic 
interventions focus on single actions without examining the impact such changes might 
have on wider activities, Hargreaves (2011) explained that practice theorists instead seek to 
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emphasise the relationships between social practices. In an attempt to overcome some of 
the simplistic dualisms associated with the individualistic approach, the idea of ‘practice’ as 
an ontological unit has received some attention in the wider literature on pro-
environmental behavioural change (Hui, 2017; Røpke, 2009). While no single theory of 
practice has emerged (Nicolini, 2013; Shove et al., 2012), those that do exist are unified by 
the significance given to ‘practice as a feature of the social’ (Everts et al., 2011: 323).  
 
Practice theories, according to Nicolini (2013: 4) offer an alternative way to understand 
social realities by emphasising the importance of activities in social life, highlighting the 
parts played by bodies, materials, objects and artefacts, and by accentuating: “…the 
recursive and relational nature of agency and structure whilst preserving the importance of 
individual agency.” Viewing knowledge as belonging to practices rather than individuals, and 
by highlighting that practices evolve across time and space, they emphasise the 
heterogeneity of the world (Jones et al., 2014). Proponents therefore assert that the ‘social’ 
should be recognised as the interconnection, or ‘nexus’, of practices (Schatzki et al., 2001), 
though they often disagree in their conceptions of practices and the relationships between 
them. Proponents argue that, by focussing on practices rather than on individual reasons, 
more opportunity is provided to: “…appreciate the importance of temporally, culturally, 
spatially and personally contingent reasons for action” (Reid & Ellsworth-Krebs, 2019: 301). 
 
A popular way of approaching policy issues from this perspective has been through the 
‘Three Elements Model’ (Figure 8) developed by Shove et al. (2012). The model proposes 
that materials, meaning and competencies are required to form a social practice. Firstly, 
materials are tangible objects which allow for certain activities to be enacted in specific 
manners. For example, with the invention of the teabag the need for teapots was removed. 
Secondly, meanings are those concepts, images or interpretations that determine how or 
when activities might be performed. For example, the concept of the ‘tea break’ at work 
suggests that the activity will be relaxing and revitalising. Finally, the competencies, 
knowledge and skills that allow activities to be carried out in a particular way are the third 
and final element of the model. Each element is not interdependent of the other and 
interactions are possible. Social practices (denoted by the dotted line) are thus emergent 
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properties that arise from the interaction between the elements and become normalised as 
they gradually align to form new social conventions and expectations.   
 
 
 
Figure 8: Three Elements Model (Shove et al., 2012) 
 
To date, this alternative framework has been variously applied within the realm of 
consumer studies to understand such ‘practices’ as cycling, energy consumption, hygiene, 
mobility, showering and doing the laundry (Mylan & Southerton, 2017; Spotswood et al., 
2015). The ‘London on Tap Initiative’, for example, sought to reduce the environmental 
impact of restaurants by changing the practice of consuming bottled water when eating out 
by simultaneously addressing its constituent elements (Sahakian & Wilhite, 2014). The 
campaign was multi-dimensional as it sought to normalise the ordering of tap water using a 
competition to design a new carafe and by linking this to the Water Aid charity. By 
highlighting how materials (e.g. water, glass, packaging), meanings (e.g. conventions of 
‘proper’ behaviour in restaurants) and competencies (e.g. fine dining) interact, the authors 
argued that there is potential for social practice informed policy measures to be adopted.  
 
Practice theory has also been used to study cycling practices in Copenhagen city (Larsen, 
2017), by identifying ways in which the local municipality normalised cycling and by 
highlighting how the interventions helped to develop competencies. Similarly, as part of an 
initiative to reduce the energy consumption of Japanese government buildings, 
policymakers decided to extend the range of ‘acceptable’ indoor temperatures (Rijal et al., 
2015). Previous research has examined the role of the material, individual, and social 
contexts of waste management (Southerton et al., 2011). It has been argued that waste 
management is co-created by the systems of provision and household practices (Bulkeley & 
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Askins, 2009). For example, whether or not a household recycles will depend, at least in 
part, on infrastructural and institutional arrangements (Geisler, 2017). However, also 
shaping waste management and interacting with these systems of provision are variables, 
such as habits, norms, values and identity (Evans, 2014, Visschers et al., 2016, Gregson et 
al., 2007).  
 
Much work has sought to understand the paths of social practices by identifying the key 
mechanisms and situations wherein they are enlisted or defect (Shove & Pantzar, 2005; 
Watson & Shove, 2008) and to further elucidate on how: “…they relate to patterns of 
normalisation, de-stabilisation and diffusion’ (Shove & Pantzar, 2007: 156). Interested in 
exploring connections between practices and on identifying their constituent elements (e.g., 
competencies, materiality and meanings) and by focussing on the ‘doing’ rather than on the 
individual, practice theorists ensure the relationships between materials, time and space 
become the focal point.  
 
Unlike nudge proponents, the stance adopted by practice theorists is that individuals are: 
“…neither serial rational decision-makers nor cultural/rule/habitus dupes” (Nicolini, 2013: 
163). The literature on practice instead argues that meaning is brought about through 
performance and activities, rather than it being: “…imposed upon or infused (…) by 
animating beliefs, desires and interventions” (Rouse, 2007: 504). While both nudge and 
practice theorists both agree that many everyday actions/practices are unreflexive in 
nature, practice theorists claim that action is reasoned and follows on from existing 
conditions whereas nudge proponents attribute the lack of reflexivity to how the brain 
operates (e.g. is dominated by ‘fast’ thinking).  
 
2.1.3 Justification for Adopting Individualist Approach 
 
As outlined above, individualistic approaches to behavioural change had historically 
assumed a privileged position in both academic and policy contexts. The prevailing logic of 
policy development at the time was interlinked with the neoliberal emphasis on individual 
choice (Jones et al., 2011). This, according to Shove (2010), resulted in a narrow intellectual 
focus on behavioural economics and psychology, which was also reflected in policy circles 
through the enthusiastic adoption of ’nudging’ as a route for government to deliver 
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behavioural change ‘at a distance’ (House of Lords, 2011; Thaler & Sunstein, 2008). As a 
consequence, the UK Government began to: “…crowd out alternative voices, opinions and 
logics that would prefer to see behavioural change as a component of wider strategies for 
achieving sustainability; ones that recognise the relationships between apparent individual 
choice and the broader economic and social structures within which individuals, households 
and communities act” (Barr & Prillwitz, 2014; Shove et al., 2012, both in Barr & Shaw, 2016: 
14).  
 
Another barrier to their adoption for this research was the lack of an applicable, suitable 
evidence base for practice theory. Some researchers had already linked practice theory to 
various aspects of socio-technological transitions or examined how practices interconnected 
to feed into socio-technological change, while others had focussed on technology, 
emphasising how technologies can be embedded within practices (Hargreaves et al., 2013; 
Røpke, 2009; Watson, 2012). While rich in detail, case studies such as those presented 
above existed as rare examples of insights from practice theory being applied. When the 
theoretical framework for this research was under consideration in 2012/2013, practice 
theory was primarily being used to study how sustainable consumption and production 
practices emerge or are maintained (Hargreaves et al., 2013; Southerton, 2013), or to reveal 
how practices can be interwoven within different consumer contexts (Barr & Prillwitz, 2014; 
Powells et al., 2014). Consequently, it was felt that insufficient applications of practice 
theory existed provide enough insight into how the approach could be applied to this 
research (Keller et al., 2016).  
 
The long tradition within both central and local government of ‘expertisation’, where 
scientific approaches had largely governed and mediated policy making (Lupton, 2013; 
Owens, 2000), also meant that the greatest demand was for those types of approaches that 
were deemed to be acceptable (e.g., measurable, quantifiable and theoretically informed) 
(Whatmore et al., 2009). Randomised control trials (RCTs) had increasingly become viewed 
as the ‘gold standard’ method for producing evidence that was generalisable and 
reproducible in other contexts. Consequently, this led to particular types of knowledge 
being prioritised (Whitehead et al., 2011). Whilst behavioural economics had aligned itself 
to RCTs and quantitative methods more generally, practice theorists had failed to identify 
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an equivalent means of evaluation that could demonstrate practical applications and thus 
gain more prominence. 
 
Since practice theorists view intelligibility and knowledge as interrelated (e.g., humans 
understand the world by being immersed within it), knowledge of what may be possible 
within different contexts is procreant (Schatzki, 1997: 75). This ‘practical intelligibility’, 
which: “…describes meaningful ways of thinking and doing that are made available to the 
subject by the way that the social world is organised” (Farrugia, 2013: 294) runs counter to 
the cognitive intelligibility on which behavioural science is predicated. Put simply, while the 
practice approach highlights the importance of having a practical understanding of the 
world (‘I do therefore I am’), the nudge approach emphasises that our understanding of the 
world is formed through mental processing (‘I think therefore I am’) (Reid & Ellsworth-
Krebs, 2019). The key differentiators between these approaches therefore appear to be the 
importance placed on an individual’s capacity to think and the significance of rationality.  
 
Nudge is based on the idea that individuals often fail to behave in the ‘right’ way because 
they are not behaving in an entirely rational manner, and that this failure is both inevitable 
and predictable and what are deemed to be the ‘right’ behaviours are informed by both 
evidence and normative concepts. Therefore, whereas practice theorists entirely reject the 
concept of rationality in any form, nudge merely rejects the ideas put forward by neo-
classical economists but still retains the notion of rationality in the form of ‘bounded 
rationality’. In light of the ontological distinctions outlined above, it is perhaps unsurprising 
that nudge and practice approaches are dependent on different forms of empirical research.  
 
Much has been previously written about the role that psychology and neuroscience have 
played in shaping behavioural science through ‘methodological individualism’ (Gill & Gill, 
2012: 928). By contrast, the empirical approach taken by practice theorists is reliant either 
on drawing upon personal experience of performing the practice (ethnomethodological) or 
by utilising rich qualitative research methods (Reid & Ellsworth-Krebs, 2019). While there is 
a shared ambition within both fields to provide a theoretical framework that can be put to 
practical use out with academic circles (Shove, 2012), practice theories had been used far 
less than nudge to predict which actions/practices might be taken up in the future. This may 
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provide a partial explanation for why policymakers and practitioners have been historically 
less inclined to adopt practice theory as a framework.  
 
Perhaps the most important of the differences between these approaches concerns the 
importance placed on the individual. Whereas nudge proponents view individuals as 
responsible for global environmental sustainability problems, practice proponents view 
practices, rather than individuals, as being responsible for global environmental 
sustainability problems. They do not view individuals as drivers of practice; instead they act 
as the host or carrier. This has opened practice theory to critique on the ground that the 
lack of agency awarded to individuals makes it difficult to translate findings into practical 
policy recommendations (Watson, 2012). Conversely, the claim made by nudge proponents 
that individuals are often predictably un-rational is inherently attractive to policymakers 
because it suggests that, if the right triggers can be identified, then behaviours can be 
changed in ways that can be predicted. 
 
While the vision and ambition of practice theory was commended in principle, the remit of 
this research project was to seek out immediate and, by necessity, smaller scale solutions. 
While open to the prospect of utilising a range of interdisciplinary research methods and 
collecting a variety of evidence types, it became evident to the researcher that project 
stakeholders within the SWP were firmly wedded to the individualistic paradigm. The 
researcher essentially became an intermediary between local government stakeholders and 
academia, with early engagement identifying that most project stakeholders were largely 
interested in understanding if interventions worked than identifying why they did (or did 
not). The stakeholder engagement process, discussed in Chapter 6, also provided a useful 
background to the politics, pressures and priorities faced by decision-makers and gave 
insight into the institutional constraints that would likely restrict options for intervention. 
This engagement process revealed that stakeholders were working to short-term horizons 
(in line with political calendars) and were laser focussed on the economic bottom line, while 
being highly attuned to potential political sensitivities that might arise from introducing 
novel interventions.  
  
  43 
Exploring the reasons for the rise in popularity of nudge within government, a recent study 
identified the following themes: accessibility, co-option, evidence and applicability 
(Hampton & Adams, 2018). Respondents reported that this useful, if simplified, perspective 
on human decision-making allowed for complex ideas to be communicated and understood 
through popular books such as ‘Nudge’ (Thaler & Sunstein, 2008) and ‘Thinking Fast and 
Slow’ (Kahneman, 2011). Such publications generated widespread enthusiasm for 
behavioural economics by using clear narratives that resonated with policymakers and 
practitioners alike and, by co-opting ideas from a wide range of disciplines, a distinct lexicon 
of terms emerged and ultimately established a framework that was accessible, broad and 
inclusive.  
 
Given that the relative contributions of practice theorists were axiomatically opposed to the 
prevailing model of government research, and that the evidence base was comparatively 
less well developed or accessible, behavioural economics soon took centre stage as the 
most appropriate and acceptable theoretical framework for this research. In comparison to 
practice theory, nudge theory could be condensed into meaningful, tangible ‘chunks’ that 
were easier for lay stakeholders to comprehend. As Hampton & Adams (2018: 219) put it, 
the nudge approach intuitively: “…clicks with people and you can see that they're 
understanding the concepts, and it’s not just highfaluting academic language. They see it as 
instantly as something they can relate to, because that’s the way they think themselves. I 
don’t think you can get that with social practice theory.” Since the concept of individual 
behavioural change was so deeply embedded within the psyche of industry stakeholders, 
and with most alternatives remaining peripheral (at best) within mainstream policy 
discourse, advocating for anything other than an individualistic approach for this project 
would have been an uphill struggle.   
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2.2 Theoretical Framework  
 
2.2.1 Utility Maximisation & Rational Choice Theory 
 
Economists specialise in scrutinising market behaviour, employing deductive reasoning to 
make general assumptions about how people behave. At the core of neoclassical economic 
theory is a simple, yet powerful, framework of decision-making that places strong emphasis 
on rationality and has repeatedly served as a useful means of conceptualising different 
types of behaviour (DellaVigna, 2009). Rational Choice (RC) theory, also referred to as 
(Subjective) Expected Utility theory, dominated the discipline during the 20th century, 
eventually becoming so deeply entrenched within policymaking that it came to be known as 
the ‘standard model’ (Darnton, 2008). 
 
Drawing on the intellectual foundations of neo-classical economics, this theory holds that 
people take action for the sole purpose of realising and maximising on the benefits they 
expect to derive from engaging in the behaviour. The term ‘rational’ is used because it is 
proposed that decisions serve to maximise personal pleasure, in a way that aligns with an 
individual’s own preferences. The world described by RC theory is a place where: 
“…everyone is so rational, people are always best left to their own devices; where culture, 
history, institutions, identity, norms, emotions, and morals fall to the wayside, and human 
beings become cold equations narrowly maximising their own pleasure” (Roalsky, 2018).  
 
This theory gave rise to the stereotype of ‘homo economicus’; an unscrupulous (imagined) 
individual that would do almost anything for personal gain (Darnton, 2008). It is assumed 
that ‘Econs’ possess an infinite, limitless desire for personal benefit and their individual 
preferences are time-consistent and independent of the way decisions are framed 
(Frederiks et al., 2015). Following the economic principle of utility maximisation, with 
‘utility’ best conceptualised as levels of happiness, personal benefit or satisfaction (Darnton, 
2008), the model, therefore, predicts that people will only choose to engage in certain 
behaviours after they have consciously weighed the costs and benefits of all possible 
outcomes.   
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This theory reinforces the ‘traditional’ approach to information provision discussed in 
Chapter 1. In the economist’s view, access to all relevant and available information (e.g., 
financial and non-financial costs/benefits) should facilitate the choice between each of the 
various courses of action that could possibly be taken (Frederiks et al., 2015). Once the 
information has been processed, the individual should select the most optimal behavioural 
outcome; usually, the one that most aligns with their underlying value systems and 
behavioural intentions. However, many everyday decisions are too difficult for the standard 
‘rational actor’ model to solve; many of the premises on which it rests are inherently flawed. 
 
For example, during a simple trip to a local shop a consumer is presented with an infinite 
number of possible combinations of items to choose from; do they really always make the 
most optimal choice? There are, of course, more complex life choices to contend with, such 
as choosing a career path or finding a potential spouse. The failure rates that have been 
observed within both of these domains make it difficult for proponents to defend the view 
that all choices are optimal. While it provides a: “…rigorously simplified view of the world” 
(Harford, 2008, in Darnton, 2008: 6), there are a myriad of ways in which people depart 
from the ‘Econs’ described in the model (John, 2018). 
 
Certain predictions also do not square with reality. For example, if the world were 
comprised solely of Econs, certain behaviours would not exist. People would not expect to 
receive birthday gifts and would most likely be baffled by the very convention of gift-giving 
itself. Similarly, problems that should not exist would actually continue to thrive. For 
example, many people would fail to save for their retirement and stock markets would 
crash. People also often act in ways counter to their expressed preferences (e.g., eating 
healthily) by choosing an option that has a greater immediate appeal (e.g., binge eating junk 
food). Thus, the approach appears to be insufficient as it fails to provide an adequate 
explanation for these seemingly ‘irrational’ behaviours. While many economists would 
assert that truly ‘rational’ individuals would not change their behaviour if they do not have 
to, many people do regularly make the effort to engage, often voluntarily, in various forms 
of pro-environmental behaviour.  
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While it is evident that the world is not exclusively inhabited by cold-blooded optimising 
‘Econs’, somehow this ‘standard’ model of behaviour continued to thrive, raising the field of 
neoclassical economics to the zenith of influence on which it arguably still rests. This 
research recognises that humans do not always behave in line with the traditional 
assumptions of rationality; people often have trouble exercising self-control and their 
cognitive abilities are usually far less limited than the theory would presume (DellaVigna, 
2009). Put simply, when people make decisions in a complex world there are limits to their 
ability to process cognitions and they do not always consider every single option available to 
them. Indeed, much literature has suggested that: “…only a limited proportion of pro-
environmental behaviour can be regarded as flowing from fundamentally self-interested 
value-orientations” (Jackson, 2005; 32).  
 
2.2.2 Expectancy Value Principles 
 
Given the intrinsically reductionist position taken by rational choice models, it was 
increasingly recognised that approaches that acknowledge and account for the existence 
and relevance of ‘humanness’ would be required to develop a more complete 
understanding of behaviours and how best to exert influence over them. Despite its 
shortcomings, RC theory continued to serve as a yardstick for the development of 
subsequent psychological models of cognitive decision making (Loewenstein et al., 2001), 
with early models similarly rationalist in nature (Kolmuss & Agyeman, 2002). 
 
Consistent with standard economic theory, many psychological models conceptualise 
behaviour as a linear decision-making process and are consequentialist in nature, assuming 
behaviours require advance planning based on expectations regarding likely outcomes 
(Loewenstein et al., 2001). These models place more explicit focus on the process by which 
individuals choose to engage (or not) in a target behaviour by presenting a wider range of 
factors (known as ‘determinants’) that are believed to influence decision-making. The 
resultant ‘expectancy-value’ calculation is the dominant factor in many of the most 
commonly cited models in the psychology literature (Perugini & Bagozzi, 2004).  
 
One of the most influential and widely applied of these models is the Theory of Planned 
Behaviour (TPB) (Ajzen et al, 1995), which suggests that, for a behaviour to occur, 
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individuals must first have made a positive evaluation of, and hold generally favourable 
attitudes towards, the proposed behaviour. The intention to carry out a specific action, 
therefore, reflects a reasoned evaluation of the likely consequences of that action (Fishbein 
& Ajzen, 1975; Ajzen & Fishbein, 1980). The theory also holds that individuals are not always 
in full volitional control of their behaviour and thus incorporates a measure of an 
individual’s perceived ability and capability to engage in the behaviour, as well as 
recognising the wider normative pressures. By understanding the relative influence of these 
determinants on a particular behaviour, proponents argue that it is possible to predict the 
likelihood of the behaviour occurring. 
 
The TPB model is useful for explaining why holding positive attitudes about a behaviour 
does not always translate into behavioural change, elsewhere referred to as the ‘attitude-
behaviour gap’ (Maio, 2011). While attitudes often do play a role in determining behaviour, 
they are not always necessarily the primary antecedent. The link between attitudes and 
behaviour may only exist within certain social contexts (Guagano et al., 1995), or it may be 
moderated by other variables, such as control or normative factors. This useful, yet 
parsimonious, theory, therefore, seeks to address the oft-cited discrepancy between 
attitudes, intentions and behaviour by proposing that there are several other cognitive 
antecedents of planned behaviour (Ajzen, 1991). 
 
Psychological perspectives frame individual pro-environmental behaviours as the product of 
a myriad of antecedent determinants. However, the wide range of socio-psychological 
models on offer highlight the lack of consensus that existed about which factors exert the 
most influence over target behaviours and thus should be targeted by interventions. So 
many factors are often included in these models, making them difficult to use as practical 
frameworks for guiding policy development. While a comprehensive overview of the diverse 
range of models that have been developed on the basis of expectancy-value principles is 
beyond the scope of this research (see Darnton, 2008; Jackson, 2005), it is important to 
recognise that psychological understanding of behaviour has evolved to a place where a 
myriad of factors are now understood to play a key role in determining behavioural 
outcomes. While undoubtedly useful for exploring the complex relationships between 
different determinants and behaviour, such models often fail to incorporate cultural, social, 
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structural and institutional arrangements that enable or constrain behavioural decision-
making and are known to be important since individuals do not always have full autonomy 
over their actions (Cutforth, 2014; Silvera et al., 2008).  
 
Public policy interventions have been traditionally based on the premise that people 
consciously think about their behaviour. By influencing attitudes, intentions and other 
motivations, changes to behaviour have been expected to follow suit. However, given that a 
significant proportion of the variance in human behaviour cannot be explained by 
behavioural intentions5, these presumptions have been challenged by those seeking to 
incorporate cognitive limitations into behavioural models. Experimental research has served 
to further question these assumptions, leading to a proliferation of research that sought to 
integrate psychological and economic understandings of human decision-making.  
 
2.2.3 ‘Bounded’ Rationality 
 
While having made an important contribution to the literature on pro-environmental 
behaviours by helping to identify ‘entry points’ for introducing policy interventions, the 
combined shortcomings of both economic and psychological models paved the way for a 
new wave of research that used principles drawn from across the behavioural sciences to 
call into question the assumptions and address the shortfalls of existing models (Priban, 
2012). Building bridges in this way resulted in the birth of Behavioural Economics, a distinct 
discipline that sought to explore the: “…psychological bases of economic assumptions, 
concepts, models, and modes of individual and collective behaviour” (August, 2015: 4). 
 
Drawing upon research findings from various branches of psychological enquiry, behavioural 
economists soon began to illustrate scenarios in which human beings do not tend to behave 
in ways predicted by the standard economic and socio-psychological models (Kahneman, 
2003; Wilson & Dowlatabadi, 2007). Arguing that people simply do not have the cognitive 
ability or resources to be ‘Econs’, since the world is far too complex to always fully weigh 
the costs against the benefits, behavioural economists reason that decision-making is 
 
 
5 Indeed, meta-analyses on both causal and experimental studies have found that intentions account for less than one third of the 
variance in behaviour (Sheeran, 2002; Webb & Sheeran, 2006). 
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influenced by both “…the very fallible brain” (King et al., 2013: 35) and by the: 
“…environmental context in which choices are made” (Ariely, 2008). Herein, ‘context’ refers 
to: “…the physical environment, the people or culture around the decision-makers, or the 
information delivered during the choices” (Metcalfe & Dolan, 2012: 503). 
 
The incorporation of psychological principles to economic theory can be traced back to an 
economist, Herbert Simon, who first suggested that humans are ‘boundedly rational’ 
(Simon, 1956; 1957). His seminal work posited that economic models reconcile with reality 
as they fail to acknowledge that most people have a ‘bounded’ capacity for rationality and 
are limited in their capacity to process all information and determine the utility of different 
alternatives, particularly when faced with more complex choices or new decisions (Simon, 
1955). Simon also emphasised that people identify with certain social groups (e.g. 
institutions or cultures), whose aims they internalise (Goodin, 2004). People are also social 
animals who look to others to understand what behaviours are appropriate and determine 
how they are supposed to behave (March & Olsen, 1989). 
 
When individuals behave in ways counter to that predicted by those models discussed 
elsewhere in this chapter, it may seem intuitive to deduce that their behaviour must be 
irrational in nature. However, Simon reasoned that the structure of the mind and the 
surrounding environmental context instead serves to ‘bind’ rationality and influence 
decision-making (John et al., 2011; Wilson & Dowlatabadi, 2007). This inner world, or 
‘cognitive architecture’, which helps to explain why people concentrate on some things 
while ignoring others, is driven by habits, heuristics and emotions (Priban, 2012). Bounded 
rationality later became an argument in favour of nudging, the intervention approach that 
largely seeks to capitalise on cognitive biases and judgement heuristics that will later form 
the empirical focus of this thesis (Blumenthal-Barby & Burroughs, 2012). 
 
2.2.4 Dual Processes: System 1 and System 2 Thinking  
 
Contrary to the models previously described, behavioural economics does not assume that 
people are rational actors. Instead, it is recognised that every human being has a unique and 
diverse socio-economic, intellectual and experiential background. As such, people make 
decisions in different ways. Nonetheless, it is acknowledged that there are some strategies 
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that are utilised by all people. Behavioural economists seek to better explain human 
behaviour by extending beyond rational accounts and include determinant factors such as 
emotions and heuristics. They also explain how people can shift between two types of 
behaviour, thus providing a theoretical underpinning for the nudge approach. 
 
Behavioural economics is based on the idea that humans use two systems for processing 
information and making decisions (Dolan et al., 2012; Kahneman et al., 2011). Our daily 
routines are governed by System 1 (the ‘automatic’ mind) which uses heuristics, biases and 
mental shortcuts to make decisions in a manner that is usually automatic, unconscious, fast 
and intuitive and therefore requires little cognitive effort or time (Perry et al., 2015). On the 
other hand, System 2 (the ‘reflective mind’) requires more deliberative effort on the part of 
the individual and relies on detailed evaluations based on multiple criteria (Evans, 2008). It 
has limited capacity and processes and therefore tends to be slower and requires more 
conscious effort, time and deliberation (Hellmuth, 2018). The key features of these two 
systems, including their theoretical underpinnings, are provided in Figure 9. 
 
   
 
Figure 9: The Dual Process Model (adapted from King, 2018)  
Every day people have to process large amounts of information and make numerous 
decisions. Research has suggested that the bulk of our daily thoughts and actions are 
governed by System 1, with System 2 assuming a monitoring function (Hellmuth, 2018). In 
this view System 1 is responsible for everyday behaviours, habits and routines such as taking 
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a shower, commuting to work or speaking in your first language (King, 2018), while System 2 
is associated with more effortful situations that require a greater degree of logic such as 
planning to take an unfamiliar route to the office or when speaking in your second language. 
 
Much evidence has supported this ‘dual-process’ model of automatic and reflective 
processing of information through separate brain structures (Rangel et al., 2008). The 
research on heuristics is important because it highlights that decision making can be both 
rational and ‘irrational’ and has led to the recognition that some decisions are made based 
on System 1 and therefore only require low levels of deliberation. Since habitual processes 
are automatic, fast and necessitate limited cognition, they fall under the ‘Type 1’ process 
definition (Evans & Stanovich, 2013). It follows that, since rational choice theory considers 
decision-making to be based upon consciously accessed factors (e.g., attitudes, intentions, 
control beliefs and subjective norms), it falls into the ‘Type 2’ process category.  
 
Assuming humans are indeed ‘boundedly rational’, then their cognitive resources are 
limited, meaning it can be difficult to make optimal decisions (Simon, 1955; Dolan et al., 
2012). Richard Thaler, a behavioural economist and Nobel Laureate, critiqued neoclassical 
economists for modelling human behaviour as though humans were ‘robot-like experts’ 
(Thaler, 1989: 58). He explained that, while humans do indeed make errors, it is not because 
they are stupid. Instead, he reasoned that errors occur because people often do not, or are 
unable to, spend enough time considering how best to make decisions (Thaler, 1980: 59). 
 
Put simply, sometimes we act reflectively by consciously weighing up our goals and 
motivations against the potential outcomes of the decisions we undertake. Other times we 
make decisions unconsciously, responding instead in an automatic fashion to the context 
within which the decision takes place (Marteau et al., 2012). While there are benefits and 
disbenefits associated with both types of decision making, neither should be regarded as 
particularly good or bad. In some circumstances, it will be beneficial to consciously 
deliberate over something, while in other situations such deliberation may be tiring or 
inefficient. For example, System 1 might provide solutions very quickly, but would be 
unlikely to provide the correct answers when faced with unfamiliar or more complex 
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problems. The distinction between the two systems is not always clear; sometimes a 
mixture of both processes will regulate behaviour, and sometimes these will cause conflict.  
 
This context-dependent model of human behaviour concentrates on how individuals 
automatically respond to their surrounding environment, focusing less on facts and 
information and more on the environment within which people act. The model recognises 
that, due to the influence of surrounding factors, individuals can be inconsistent or appear 
to be irrational with respect to the choices they make (see Ariely, 2008; Thaler & Sunstein, 
2008). This reliance on System 1 ‘processes’ means that contextual drivers (e.g., defaults, 
salient messages, social norms) can associatively and affectively trigger a behavioural 
response (Dolan et al., 2012). Behavioural economics does not, however, exclusively focus 
on System 1 since behaviours most often occur as a consequence of both automatic and 
reflective processes running in parallel.  
 
2.2.5 Judgement Heuristics  
 
Intrigued by how decisions are made in circumstances characterised by uncertainty, 
psychologists Daniel Kahneman & Amos Tversky examined the determinants of individual 
beliefs when choices are made in uncertain or time-pressured situations (Kahneman & 
Tversky, 1974). They found that individuals often rely on heuristics, or ‘rules of thumb’, to 
process probability, make decisions and react quickly without having to fully evaluate all 
possible options that are on offer. These mental shortcuts are used to bypass more effortful 
information processing and speed up decision-making, particularly in: “…situations 
characterised by high levels of complexity, choice, risk and uncertainty” (Frederiks et al., 
2015: 1386). Contrary to the ‘Econ’ who evaluates all possible alternatives and chooses 
between outcomes, human beings use these cognitive strategies to help process 
information and determine how to act (Golivich et al., 2002). 
 
Heuristics are most often applied to the more automatic, intuitive cognitive processes, 
rather than more deliberate and reasoned processes (Kahneman, 2003). We use these 
mental shortcuts to bypass effortful conscious processing to solve highly typical behavioural 
problems such as deciding what to wear, how to get to work or what to have for lunch. 
While a comprehensive review is beyond the scope of this thesis, three heuristics are 
  53 
commonly relied upon in circumstances where individuals lack the capacity, knowledge or 
time to properly process the information presented. Descriptions are provided in Table 5, 
with real-world examples outlined below.  
 
Table 5: Judgement Heuristics (Tversky & Kahneman, 1973; 1974) 
 Description 
Anchoring / 
Adjustment 
Over-reliance on a single piece of information. When a reference value is 
provided, people make assessments based on adjusting from that point.  
Availability 
Overestimating the frequency of an event based on how easy it is to recall it. We 
estimate that risks are higher when we can call to mind similar recent and 
concrete situations. 
Representativeness 
Determining the likelihood of an event by overestimating its similarity to previous 
outcomes. This is dangerous because it often leads to misconceptions. 
 
The adjustment/anchoring heuristic comes into play when people try to make decisions 
based on information that may or may not be significant. Price comparisons are a good 
example. It is common behaviour to check the wine menu in a restaurant to look at prices 
before deciding on which bottle to choose. However, after scanning the most and least 
expensive options, people most often choose a bottle somewhere in the mid-range (Ariely, 
2008). While it is recognised that using these shortcuts may actually be considered to be a 
rational means of coping with having limited time to properly consider a decision, the actual 
result of the process itself may be specious.  
 
When individuals draw on information that is readily available to them because it can be 
easily accessed from memory, this is known as availability bias. When under the influence of 
the availability heuristic, people place undue weight on details that are vivid or easily 
available to them (Goodwin et al., 2013). Hearing an anecdote from a friend or reading a 
news article, for example, can make something salient to an individual and thus lead to 
them producing a biased estimate of the likelihood of a particular outcome happening and 
affect the decision that is ultimately made. For example, people often visit review websites 
to inform their decision about whether to eat at a particular restaurant. Imagine there are 
hundreds of good reviews and only one bad one. The rational conclusion would be that this 
bad review was a one-off and there would be a high probability that your own experience 
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would be in line with the majority of positive experiences. However, the availability heuristic 
typically overrides such rational conclusions and instead results in the bad review being 
recalled first and remembered more prominently. This single item of negative information, 
therefore, acts as a warning and overrides the overwhelming array of positive information 
on offer.  
 
From a policy perspective, therefore, since people tend to place more weight on 
information which is readily available, messages should be crafted to include examples of 
actions that are likely to be easily available in memories (recent, frequent, personally 
relevant) and salient (emotionally charged). Where people forget to act, basic prompts can 
also be used to remind people to act, and these tend to work better for behaviours that are 
simple, easy, effortless and repetitive, and if the individual is already motivated to take 
action (Sussman & Gifford, 2012).  
 
People will use information from a previous situation to inform a current decision, even if it 
is not relevant. The representativeness heuristic is therefore similar to stereotyping since 
previous experience is used as the basis for making judgements. The belief that the next 
toss of the coin will reveal the opposite face, otherwise known as the ‘gambler’s fallacy’, is a 
prime example of this heuristic in action (Ayton & Fisher, 2004). The ‘golden thread’ linking 
these three heuristics is the concept of ‘accessibility’. That is, the heuristic is usually more 
accessible than a probability-based calculation in pressurised situations or when faced with 
a heavy cognitive load. However, relying on heuristics can lead to systematic errors and 
biases, particularly where individuals are faced with too many options or information 
(Kahneman, 2011; Scheibehenne et al., 2010). This can ultimately lead to estimations that 
are misaligned with reality. 
 
2.2.6 Behavioural Anomalies & Cognitive Biases 
 
Whilst System 1 provides useful shortcuts, it can also be a source of bias and inaccuracy. 
When System 2 is bypassed, conclusions are often drawn that are far from rational. Several 
behavioural biases and anomalies appear to be particularly relevant to understanding and 
predicting behaviour. Stemming from aversions, emotions, preconceptions and tendencies, 
these can distract people from their conscious needs and result in sub-optimal decisions 
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being made. The existence of heuristics and biases provides an explanation for why people 
sometimes engage in ‘sub-optimal’ behaviours, despite knowing and caring that they can be 
harmful. 
 
Research on how people are subject to cognitive biases and other ‘anomalies’ is not new 
(Gigerenzer et al., 1999; Kahneman et al., 1991). What is novel, however, is the 
‘prescriptive’ branch of behavioural economics that has emerged to examine how these can 
be harnessed to promote behavioural change (Baron, 2010). A long list of biases, many of 
which are relevant to addressing ‘faulty’ decision-making related to environmental 
behaviours have been documented (Bazerman & Moore, 2008; Hoffman & Bazerman, 
2007). To provide a deeper understanding of how this research can be used within the 
context of this research, those biases that are considered to be particularly relevant to pro-
environmental behaviours have been detailed in Table 6. The chapter later proposes ways 
that policymakers can use these biases to steer choices in a specific direction. 
 
2.2.7 Chapter Summary  
 
Traditional policy interventions, discussed in Chapter 1, largely sought to ‘change minds’ in 
order to change behaviour. By drawing upon the myriad of socio-psychological theories that 
explore the factors that underpin behaviour, psychologists have long advocated for 
behavioural antecedents and causal determinants of behavioural change to be identified to 
allow for interventions to be selected, refined and/or tailored (Michie et al., 2008 Michie & 
Prestwich, 2010). However, the inherent limitations associated with psychologically 
informed interventions created the need for the development of alternative approaches 
that could account for wider influences and more automatic forms of processing.  
 
The inherent appeal of behavioural economics arose from its continuity with, and departure 
from, neoclassical economic thinking. By incorporating insights from psychology, economic 
principles became more palatable to policymakers while retaining the methodological 
individualism and formalism associated with the traditional approach. By acknowledging 
dual processes and recognising that contextual factors can regulate a large part of 
behaviour, a more refined approach to policymaking emerged in the form of behavioural 
insights that understood that reflective processing should not be ignored. 
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Table 6: Behavioural Anomalies & Cognitive Biases (in alphabetical order) 
 Description 
Attention & 
Confirmation 
Bias 
The tendency to neglect relevant data when making judgments of a correlation or association (attention) or to search or interpret information that confirms 
existing thoughts or impressions (confirmation).  
Hyperbolic 
Discounting 
Effect 
This principle purports that immediacy is the most important factor determining how individuals respond to offers. People place greater weight on the short-
term effects of our decisions than we do on the long-term effects. In other words, if there is a chance of gaining something positive, people would rather it 
happen now than later on. When hyperbolic discounting takes place, suboptimal outcomes for both individuals and the collective are created. It is this effect 
that creates apathy around saving for retirement or ignoring the effects of a poor diet. 
Focusing & 
Framing Effect 
The tendency to place too much importance on a specific aspect of an event (Focussing).  
Finding that people draw different conclusions from the same data, depending on how it is presented to them (Framing). 
Loss Aversion / 
Endowment 
Effect 
When faced with making a decision, people tend to feel the pain associated with a loss more than the pleasure they may derive from a gain. Prospect Theory 
introduced the endowment effect which suggests that individuals will be very reluctant to lose something that they are already in possession of. It is cognitively 
more important for people to retain something they already have (preventing its loss) than to benefit from gaining something additional. As the stakes rise, 
people tend to weigh losses more heavily than gains of an equal size. For example, it is common for people to focus on the costs and risks (e.g., financial, time, 
social and psychological costs and health and safety, functional and ecological) associated with a new behaviour while discounting equivalent benefits. 
Omission & 
Representative 
Bias 
Tendency to judge harmful actions as worse than equally harmful omissions or inactions (omission) or to judge the probability of a hypothesis by considering 
how much the hypothesis represents available data as opposed to using probability-based calculation (representative) 
Risk Aversion 
When people are faced with certain gains or uncertain losses, they will tend to be more risk averse. People will, therefore, be more likely to engage in risky 
behaviour to avoid experiencing a certain loss than to benefit from an equal-sized gain. However, this depends on what exactly is at stake.  
Satisfice 
Instead of systematically processing all information, people often select the first option that becomes available to them. A lot of time, effort and resource may 
be required to make the optimal decision, and these costs may not match the prospective ‘benefits’ of increased utility and satisfaction. By only processing, 
enough information to reach a satisfactory, rather than optimal, decision problems can be resolved faster, with less effort required. 
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Social 
Influence 
People do not live in isolation. How people view significant others matters. We are predisposed to imitate the behaviour of those with whom we most identify. 
People compare themselves to others and often follow their behaviour. Injunctive norms reflect what is socially approved of behaviour and motivate behaviour 
by implying rewards or punishment. Descriptive norms communicate the majority behaviour and motivate by suggesting what the most effective behaviour is.  
Status Quo 
& Inertia 
People are limited by time, energy and resources so may prefer not to change existing habits unless they absolutely must. As the complexity and/or volume of 
information increases, many individuals will prefer to stick to their current position (Status Quo) or will avoid making a decision entirely (Inertia). The status quo 
is considered to be a reference point, from which any move away is felt as a loss. 
Sunk Cost 
Effect 
A phenomenon that describes the tendency to irrationally fixate on persisting with something because you have already invested time, effort or money, even if 
the action is risky or is unlikely to result in the desired outcome. For example, if someone spends time choosing and paying for a new electrical appliance, they 
might then use it more, even when it is not required. 
 
Selected references: Choi et al., 2003; Frederiks et al., 2015; Kahneman & Tversky, 1979; King, 2015; Laibson, 1997; Perry et al., 2015; Samuelson & Zeckhauser, 1988; 
Sunstein & Thaler, 2008; Thaler, 1980; Thaler & Sunstein, 2008; Tversky & Kahneman, 1981. 
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3.1 Behavioural Insights & Nudge 
 
3.1.1 Introduction 
 
Policymakers have traditionally assumed that, by regulating, incentivising or providing 
information, individuals will revise their initial analysis of the costs and benefits of engaging 
in a behaviour and respond differently (Dolan et al., 2010). However, the existence of 
bounded rationality highlighted a clear limitation of this approach (Section 2.2.3). While 
many government policymakers continued to assume that target audience members 
(usually the public) were rational self-maximising beings (Duesberg, 2014, Gevrek & 
Uyduranoglu 2015; Jones et al., 2014; Weaver, 2014), the growing popularity of behavioural 
economics brought with it an increasing appreciation within policymaking circles that 
individuals and groups often behave in predictable, though not always rational, ways (Ariely, 
2010; Bason, 2014, Thaler et al., 2010; Thaler & Sunstein 2009). Consequently, focus began 
to move away from using informational interventions to improve levels of compliance, 
towards introducing instruments that would target: “…more normative or culturally 
determined aspects of behaviour” (Howlett, 2016: 3). 
 
The establishment of behavioural economics as a prominent sub-field of modern economics 
gave rise to the question of whether (and how) insights from this field might be used to 
‘nudge’ individual behaviours (Carlsson & Johansson-Stenman, 2012). Whereas traditional 
interventions rely on the availability of information and our capacity to process it, nudges 
generally: “…exploit the limited cognitive, volitional and emotional capacities of individuals” 
(Baldwin, 2015: 4). Nudge interventions therefore ‘go with the grain’ of human behaviour by 
recognising the short-cuts and heuristics that individuals use when making decisions. The 
last decade has arguably been the ‘golden age of behavioural science’ (Cialdini, 2018), with 
governments, public organisations, private businesses, medical professionals and even 
members of the public increasingly paying close attention (Sunstein et al., 2018). Its 
transition into the mainstream can largely be attributed to a publication entitled ‘Nudge’ 
which took concepts from behavioural economics and psychology, explaining them in more 
simplistic language that made findings accessible to a wider audience (Thaler & Sunstein, 
2008). The awarding of the 2017 Nobel Prize in Economic Sciences to Richard Thaler further 
served to highlight the prominence of the field (Gino, 2017).  
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In 2010, the United Kingdom established the Cabinet Office ‘Behavioural Insights Team’ 
(BIT), the first of many so-called ‘nudge units’ that would later be established across the 
globe6. The pioneering work of the UK ‘nudge unit’ blazed the trail for using behavioural 
insights to improve public services, increase cost-effectiveness and produce favourable 
outcomes. As this approach grew in popularity, many organisations, including the EU, the 
Organisation for Economic Co-operation and Development (OECD) and the World Bank, 
began to develop a knowledge base around those interventions that work well (and those 
that do not) for different types of behaviour, with ‘insights’ then later applied in practice 
within their respective policy fields. To support the design and implementation of more 
effective policy interventions, many governments around the world also followed suit. At 
the time of writing, over 200 operational public policy units or initiatives were known to be 
using insights from behavioural science to guide administrative work within governments 
worldwide (OECD, 2017; Naru, 2018).  
 
The BIT encouraged a move towards the adoption of a data-driven, evidence-based 
approach when developing or implementing policy interventions. Their work also firmly 
cemented the idea that field experiments can become a way of life for both academic and 
policymaker, encouraging curiosity and a willingness to take calculated risks to discover new 
knowledge using local trials and experiments in real-world policy areas to empirically test 
academically evidenced ideas. They provided academics with the opportunity to engage 
with the policy process (Roth, 1995: 22), while policymakers could place a greater degree of 
trust in the robust evidence produced by rigorously controlled experiments. 
 
This chapter begins by reviewing the literature on how nudges have been defined and are 
understood to work. What follows thereafter is literature review on the application of 
behavioural insights, in the form of ‘nudges’, to public policymaking in the context of pro-
environmental and pro-social behaviours. Prominent conceptual, ethical, ideological and 
methodological critiques of the approach are provided, before concluding by summarising 
those gaps in knowledge and practice which are to be addressed.   
 
 
6 The term ‘behavioural insights’ was coined by a former BIT member, Dr Tim Chadborn, who defined it as: “…the application of 
behavioural science to policy and practice with a focus on ‘automatic’ processes” (Chadborn, 2014). 
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3.1.2 Libertarian Paternalism 
 
The ideological underpinning of the nudge approach, libertarian paternalism, is the idea that 
it is both possible and legitimate for private and public institutions to influence citizen 
behaviours while preserving freedom of choice (Thaler & Sunstein, 2003: 42). The term was 
first introduced as any: “…approach that preserves freedom of choice but authorises 
institutions to steer people in directions that will promote their welfare” (Thaler & Sunstein, 
2003: 42). The rise in popularity of the nudge approach can, at least in part, be explained by 
a move by libertarian politicians who were increasingly searching for ways to motivate 
behavioural change without having to resort to more ‘paternalistic’ approaches such as 
legislation and regulation.  
 
The paternalistic approach to policymaking is where governments do not trust that the 
population are acting in societies’ best interest and so take it upon themselves to intervene 
to make the ‘right choice’ on their behalf. Consequently, paternalistic interventions usually 
seek to affect one or more of the following: “…outcomes without affecting people’s actions 
or beliefs; people’s actions without influencing their beliefs; people’s beliefs in order to 
influence their actions; people’s preferences, independently of affecting their beliefs, in 
order to influence their actions” (Sunstein, 2014: 41). Libertarian paternalism appears 
interchangeably in the literature with the notion of soft paternalism, which exists to counter 
the hard paternalism approach to policymaking. In the libertarian version, no material costs 
are revealed to the individual that is subject to influence (Sunstein, 2014). For example, 
automatic enrolment is considered to be a ‘soft’ paternalistic approach unless there is no 
opt-out option provided to bypass the intervention, in which case it would be considered to 
be ‘hard’ paternalism.  
 
Proponents of the paternalistic approach to policymaking argue that is reasonable to 
infringe on personal liberties provided it helps achieve greater levels of societal wellbeing.  
However, while usually very effective at encouraging behavioural change, public opposition 
can make it challenging to introduce top-down ‘paternalistic’ approaches, such as to laws, 
regulations and other fiscal measures, in a world where citizens increasingly value individual 
freedoms (Green & Stone, 2004; John et al., 2011). Libertarians, on the other hand, strongly 
oppose restrictions of personal freedom, arguing instead that people should be free to 
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choose what is right for them without governments meddling in their affairs (Kymlicka, 
2002). True libertarians argue that individuals themselves are best placed to know what 
intrinsically motivates them and, indeed, what will improve their subjective welfare.  
 
In contrast to paternalistic interventions, ‘choice architects’ prefer to gently ‘nudge’ people 
in the direction that will make their lives better rather than explicitly directing behaviour 
(Thaler & Sunstein, 2008; Sunstein, 2014). Seeking to locate nudging within the wider 
agenda of libertarian paternalism, Rebonato (2012: 6) provided the following definition:  
 
“Libertarian paternalism is the set of interventions aimed at overcoming the unavoidable 
cognitive biases and decisional inadequacies of an individual by exploiting them in such a 
way as to influence her decisions (in an easily reversible manner) towards choices that 
she herself would make if she had at her disposal unlimited time and information, and 
the analytic abilities of a rational decision-maker.”  
 
According to Thaler & Sunstein (2008) who first coined the term, nudge is regarded as a 
broader application of libertarian paternalism as it simultaneously: “…retains freedom of 
choice while also leaving people to make decisions that will improve their well-being” (cited 
in Gill & Gill, 2012: 924). Individuals are portrayed as being less-than-rational, moving from 
decision to decision without much thought. Nudging has thus been described as libertarian 
paternalism because the approach assumes that people are not always able to make the 
most optimal decisions.  
 
Nudging is therefore positioned as an approach that has the objective best interests of 
society in mind. In other words, nudging is where the “…benevolent ‘choice architect’ 
(policymaker) determines what is best for the people” (Gigerenzer, 2015: 363). Nudges 
therefore claim to respect liberal ideas (e.g. people should be free to make their own 
choices and to opt-out), while moving people towards choices that will be in the wider 
interest of society. Since nudges guide individuals towards outcomes that they already 
desire, they are considered to be less ‘paternalistic’ then those that force or coerce 
(Hagman, 2018). In other words, the person being nudged should derive benefits that they 
already wanted to achieve, without having their freedom to choose interfered with. This 
important feature distinguishes nudges from more coercive measures.   
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3.1.3 Choice Architecture (Nudge) 
 
The nudge approach acknowledges that the outcomes of decision-making often do not 
result from a fully considered analysis of the various cost-benefits but can instead emerge 
from rapid judgements made using heuristics. In doing so, nudges seek to examine the 
relationship between conscious and subconscious decision-making and the: “…complex 
interface between the rational and irrational” (Whitehead et al., 2014: 3). By tapping into 
the non-deliberative aspects of individuals’ actions, nudges influence the human side of 
decision making and improve welfare by making changes to the ‘choice architecture’ 
(Lehner et al., 2016; Thaler & Sunstein, 2008).  
 
Choice architecture refers to the informational or physical structure of the environment in 
which decisions are made and choices are structured, framed and presented (Munscher et 
al., 2015). There is no such thing as a ‘neutral choice architecture’ since any way in which a 
choice is presented will have some influence on the decision-maker (Johnson et al., 2012). 
Behaviour can therefore be influenced by subtly modifying the context in which decisions 
are made. Those responsible for making changes to the choice architecture (the ‘choice 
architects’) are those individuals who possess the requisite knowledge to judge whether a 
decision or situation is ‘best’ (or not) for the target population or individual (Vallgarda, 
2012). The ‘paternalistic’ aspect therefore lies in the claim to legitimacy that choice 
architects make about being qualified to determine what is best for the population 
(Haglund, 2017).  
 
When faced with decisions, people do reason. However, they rarely consider every available 
option or rationally weigh costs and benefits before selecting the choice that most 
optimises their utility, as most economists might assume. Their inner cognitions are driven 
by habits, heuristics and emotions, meaning that some things are made salient while others 
are ignored (John et al., 2011). Highlighting the heuristics and biases underlying the effects 
of nudges, Hausman & Welch (2010: 126) explained that nudges are needed: “…because of 
flaws in individual decision making, and work by making use of those flaws”. People will 
often conduct selective searches, based on partial information and sometimes ignorance, 
but will often cease the search and choose an option that is ‘good enough’ before the 
optimal option reveals itself. This does not mean that behaviour is completely irrational, but 
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that: “…rationality rests on the interaction of the cognitive structure and the context in 
which individuals are operating, and as a result sometimes they make poor quality 
decisions” (John et al., 2011: 25).  
 
The nudge approach assumes that people will happily rely on past ways of thinking and 
acting unless they are encouraged to act or think differently. Behavioural change is achieved 
by altering how individuals view the attractiveness of an alternative course of action by 
improving the messages they receive or the opportunities they have. The options for 
changing behaviour centre on providing reminders and cues that both recognise where the 
individual currently is, while also placing them in a choice environment. Good designers of 
nudge policy interventions can steer individuals down new decision pathways without them 
necessarily noticing that it is happening. It also relies on the impact of a given intervention 
being low cost, otherwise, the individual is unlikely to cooperate.  
 
Nudge theory therefore recognises how complex it can be to influence behaviours, 
acknowledging that behavioural change can be realised by accounting for the common 
determinant factors identified within the socio-psychological literature (e.g., habits, 
attitudes, norms etc.) and by shaping environments by modifying the choice architecture to 
target cognitive biases and heuristics in a non-coercive manner that is acceptable to 
politicians and the public. The challenge for public sector policymakers, in particular, is to 
test whether the smallest changes in conditions can lead to significant behavioural impacts.  
 
3.1.4 Nudge Definitions 
 
Nudges were first defined by Thaler & Sunstein (2008: 6) as: “…any aspect of the choice 
architecture that alters people’s behaviour in a predictable way without forbidding any 
options of significantly changing their economic incentives”. However, some controversy 
has surrounded the matter of how nudges should be defined (Rebonato, 2012). For 
example, should Thaler & Sunstein’s definition be interpreted literally, then holding a gun to 
someone’s head would count as a nudge. To circumvent such misinterpretations, Hausman 
& Welch (2010: 126) formulated the following alternative definition: “…nudges are ways of 
influencing choice without limiting the choice set or making alternatives appreciably more 
costly in terms of time, trouble, social sanctions.”  
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Some definitions have been criticised for being too vague or for failing to clarify what 
nudges actually are (Mont et al., 2014), while others have suggested that the term ‘nudge’ 
has been rendered meaningless because: “…almost everything that affects behaviour has 
been renamed a nudge” (Gigerenzer, 2015: 363). This ambiguity is reinforced, in part, by the 
unrelenting reiteration of popular anecdotes about what nudges are. This thesis does not 
seek to resolve the lack of consensus regarding a definition (although this is returned to in 
Section 3.3), but instead returns to the following comprehensive definition, offered by 
Hansen (2016: 158) when narrowing the choice of interventions worthy of exploration later 
in this research:  
 
“Nudge is a function of any attempt at influencing people’s judgements, choice, or 
behaviour in a predictable way… made possible because of cognitive boundaries, 
biases, routines and habits of an individual and social decision-making posing barriers 
for people to perform rationally in their own declared self-interests…”  
 
It should be noted that even this definition is not fully comprehensive since nudges that 
seek to improve societal welfare would not be included within this definition (as 
contributions to the welfare of society do not necessarily fall within a person’s own self-
interest). Nevertheless, this definition provides a clear enough description of what nudges 
are and how they work, whilst distinguishing them from traditional approaches. While 
Figure 1 provided a useful starting point for categorising nudges, describing them as 
interventions that ‘…guide and enable choice’ and are ‘non-regulatory and non-fiscal’ in 
nature (House of Lords, 2011), it is acknowledged that there is a lack of consistency over 
what does constitute a nudge within the literature (Hausman & Welch, 2010). 
 
The degree of transparency of the nudge has been used as one means of categorisation, 
with nudges considered to be transparent if implemented in a way that the person being 
nudged could reasonably be expected to recognise that they are being nudged (Hansen & 
Jespersen, 2013). One example of a transparent nudge would be the graphic health 
warnings that feature on the front of cigarette packets as it can reasonably be expected that 
smokers will understand the intention behind the nudge without having it explicitly 
explained to them. For a nudge to be ‘fully transparent’, Rebonato (2014) argued that it 
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must be disclosed to those being exposed to it along with details of the mechanism (e.g., 
which bias) that is being targeted to elicit the change.  
 
Based on the cognitive mechanisms that are triggered when a person is ‘nudged’, Hansen & 
Jespersen (2013) also distinguished between Type 1 and Type 2 nudges. Barton & Grüne-
Yanoff (2015) later acknowledged that, while nudges are usually designed to trigger or block 
predictable patterns of cognition commonly considered to be ‘System 1’ processes (e.g. 
heuristics), they can also provide information to target System 2. A similar distinction was 
made by Felsen et al. (2013), who considered nudges to be those measures that overtly 
target conscious decisions, while covertly targeting subconscious ones. The authors argued 
that depending on how the nudge is defined, ‘Type 1’ nudges typically target behaviours to 
a greater extent than choices, since they can (if implemented well) affect individuals 
without them realising that a choice is even being made. It has been suggested that non-
transparent Type 1 nudges are intrusive and should, therefore, be considered to be as 
paternalistic in nature as bans or regulations since cognitive imperfections are being 
exploited by a choice architect to influence a person’s judgement (Hausman & Welch, 
2010). They also reasoned that Type 2 nudges are considered to be similar to rational 
persuasion and, accordingly, should not be considered paternalistic in nature.  
 
Another conceptualisation was provided by Baldwin (2015), who categorised nudges 
according to the degree to which they influence decision-making (Table 7). As the ‘degree of 
impact’ of the nudge on an individual’s autonomy increases, the more problematic they are 
considered to be. First degree nudges are viewed as relatively unproblematic since they 
respect the autonomy of the individual decision-maker and serve to enhance a person’s 
reflective decision-making. These subtle nudges are designed to be noticeable enough to 
trigger a change in thinking and so align with the Type 2 nudges described above. Second-
degree nudges are somewhat more problematic since they typically seek to target known 
behavioural limitations and attempt to lead the individual in a particular direction. These 
have a more substantial impact since they infringe on an individual’s autonomy more than 
first degree nudges, and will usually lead to an automatic response, potentially one that is 
outside of the individual’s awareness.   
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Table 7: Degrees of Nudge (Baldwin, 2015) 
 Effect Examples 
First Enhance reflective decision-making Warnings; signs; prompts; reminders 
Second 
Target known limitations usually outside of 
awareness 
Changing default; physical changes to the 
environment 
Third Exploits limitations and can go undetected Frames behaviour in negative light 
 
Third-degree nudges are most problematic as they involve more extensive behavioural 
manipulations that intrude significantly on an individual’s autonomy and threaten a 
person’s capacity to act in alignment with their own preferences. This makes it hard for 
individuals to notice, and therefore safeguard themselves, from the impact of the nudge. 
They can be distinguished from second-degree nudges because, in this case, the individual 
will be less able to uncover the nudge. It should be noted that interventions usually 
transcend these boundaries and the analytic boundary between these categories can be 
hard to infer (Lehner et al., 2016; Schubert, 2017). There is also an inevitable overlap 
between these.  
 
Nudges that fall under the ‘decision structure’ group will mainly trigger biases and 
heuristics, while those associated with assisting decision-making (e.g. commitments) will 
tend to counteract sub-optimal biases or heuristics. Meanwhile, nudges that seek to simplify 
information provision serve to enrich the decision-making background in which choices are 
made. The intersections between these serve to support the argument that nudges do not 
only operate unconsciously since the provision of information and commitment related 
approaches are very much ‘conscious’ interventions. Baldwin (2014) also argued that it is 
difficult to define the precise conditions under which nudges are most effective yet 
considered to be acceptable. He reasoned that, as the efficacy of nudges increases, the 
acceptability may decrease.   
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3.1.5 Experimentation & Nudge 
 
An emerging body of research has investigated the influence of this exciting field on public 
policymaking (Carlsson & Johansson-Stenman, 2012), with behavioural science often 
positioned as a solution for helping to identify simple, effective solutions to addressing 
problematic societal issues (Kahneman, 2011; Shogren et al., 2008; Shogren, 2012; Thaler, 
2015). The behavioural insights approach influences the design of policy interventions by 
influencing how problems are diagnosed. Policymakers are encouraged to consider a wide 
range of different possibilities for why people behave as they do. For example, when we 
witness people failing to recycle it may be intuitive to conclude that they do not understand 
how to recycle or why it is important to do so. Designers are encouraged to consider other 
possibilities (e.g., they don’t have time to do it, they might want to recycle but do not have 
space or they are simply forgetful). It also varies the way the scope of a problem is defined 
by highlighting those problems that persist even after individuals have been provided with 
full access to infrastructure and sufficient information about how/why to engage. 
 
From a methodological standpoint, most research in the realm of nudging is experimental in 
nature. Consequently the purpose is usually to identify and understand causal relationships 
between a nudge intervention and an outcome variable or variables of interest. The 
underlying structure of research design usually followed is provided in the framework 
depicted in Figure 10 which shows that such experiments usually involve the manipulation 
of a situation (choice architecture), before a measurement of the effect of that 
manipulation is taken. Mediating variables, in the context of nudge, are usually those biases 
& heuristics described in Section 2.2, while moderator variables are wider environmental 
conditions and/or individual traits that can intervene to change (moderate) effects. Finally, 
as with socio-psychological experiments, dependent variables are those outcome measures 
that are of interest and is typically behavioural in nature (e.g. observations of actual 
behaviour or self-reported intentions). However, it makes less sense to ask people to self-
report their intentions in nudge experiments since many nudges are supposed to appeal to 
their automatic, unconscious ‘system’. How and where dependent variables are measured 
are therefore also important factors to consider when implementing nudge experiments 
(Van Triip & Schifferstein, 1995).  
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Figure 10: Basic variables in nudge experiments (adapted from van Kleef & van Triip, 2018: 334) 
 
There are broadly three types of studies to be found in the nudge literature (see Figure 11), 
each varying with regards to the experimental design and variables measured. Firstly, ‘proof 
of principle’ experiments are usually based in laboratory settings, where conditions are very 
well controlled and precise measurements can be taken. However, while these studies 
consequently provide a high degree of confidence (high internal validity) in the cause/effect 
relationships that are detected, they do not necessarily provide an accurate reflection of the 
real world due to the artificial nature of the situations that are constructed by the 
researcher. Such setups are also open to experimental demand effects, where the 
participant responses are often biased due to wanting to ‘please the experimenter’. Since 
lab-based studies also arguably guide individuals towards more reflective modes of 
decision-making due to knowing that they are involved in participating in an experiment.  
 
Many of these concerns can be alleviated by controlled field experiments that provide 
‘proof of concept’ since these take place in more naturally occurring environments, be they 
actual or virtual in nature. Field experiments allow for less control over potential threats to 
external validity since unanticipated events may take place. However, demand effects are 
less likely since participants will be less aware that they are participating in a study. They 
therefore allow researchers to explore the effects of nudge interventions on real world 
behaviour, thus improving the ecological validity of the study. However, this form of design 
may have limited generalisability should samples be too small or selective.   
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Figure 11: Typical types of nudge studies (adapted from van Kleef & van Triip, 2018: 334) 
 
Experiments happen when certain aspects of the world are carefully manipulated, under 
controlled conditions, to examine causal relationships. These can provide an incredibly 
useful assessment of what would be feasible and practical to introduce in real-world 
contexts. An iterative process of development and redesign should be informed by using the 
evidence base to identify those nudges most likely to be efficacious, affordable and 
practically feasible. By then testing them under controlled experimental conditions and 
tracking changes in overt behaviour, those nudges that are ‘administratively and logistically 
feasible’ for local authorities to introduce can be identified (Datta & Mullainathan, 2014).  
It is therefore important to note that, while RCTs were increasingly being positioned as the 
‘gold standard’ for nudge (Section 2.1.3), many studies continued to be quasi-experimental 
(van Kleef et al., 2015) since random assignment of participants to conditions was not 
always possible. Consequently, samples were likely to differ with regards to aspects other 
than exposure to the nudge itself. Quasi-experiments also have lower internal validity since 
confounding variables cannot be as carefully controlled for than in lab-based studies/RCTs. 
 
Finally, to determine whether sustained behavioural change has occurred, ‘proof of 
implementation’ studies collect data across a variety of settings. The outcome variable in 
this type of research design is usually at the aggregate, rather than the individual, level and 
these can logistically complex and require significant amount of resource (Wansink, 2009).   
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3.2 Application to Public Policy 
 
An emerging body of research has investigated the influence of this exciting field on public 
policymaking (Carlsson & Johansson-Stenman, 2012), with behavioural science often 
positioned as a solution for helping to identify simple, effective solutions to addressing 
problematic societal issues (Kahneman, 2011; Shogren et al., 2008; Shogren, 2012; Thaler, 
2015). The behavioural insights approach influences the design of policy interventions by 
influencing how problems are diagnosed. Policymakers are encouraged to consider a wide 
range of different possibilities for why people behave as they do. For example, when we 
witness people failing to recycle it may be intuitive to conclude that they do not understand 
how to recycle or why it is important to do so. Designers are encouraged to consider other 
possibilities (e.g., they don’t have time to do it, they might want to recycle but do not have 
space or they are simply forgetful). It also varies the way the scope of a problem is defined 
by highlighting those problems that tend to persist even after individuals have been 
provided with full access to infrastructure and information about how and why to engage. 
 
This emergent body of work suggested that individuals use dual processes when making 
decisions. The first system is automatic, with decisions made unconsciously, intuitively and 
expediently, whereas the second system is more reflective, involving slower, more rational 
and conscious decisions. It is the processes within ‘System 1’ that help people to cope with 
the inherent complexity to be found within daily life. While these ‘dual-process’ models help 
to understand how decisions are made, they also suggest that there may be two different 
‘routes’ to behavioural change: one focussed on influencing what people consciously think 
about (the traditional approach) and one that seeks to influence more automatic processes 
related to judgement (nudging). By enhancing their understanding of both processes, 
policymakers are provided with more opportunity to influence behaviour by accounting for 
how people actually respond to the surrounding decision-making context.  
 
By the time this research had commenced, a myriad of ‘behavioural failures’ of economic-
decision making had been identified and served to highlight how decision-making can be 
affected by bounded rationality and automatic thinking (Shrogen & Taylor 1998). Nudges 
had already been successfully applied by governments across a variety of domains (Oullier 
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et al., 2010; Thaler & Bernartzi, 2004), and compelling evidence had emerged to suggest 
that nudges can also be a promising tool for promoting pro-environmental behaviours (e.g., 
Allcott, 2011; Egebark & Ekström, 2016; Goldstein et al., 2008; Lehner et al., 2016).  
 
While ‘nudge’ has been used as a collective term for various different policy tools, several 
variations appeared to be paradigmatic of the whole approach to policymaking in the 
context of pro-environmental behaviour and recycling in particular. Using the 
categorisations provided by Vetter (2016), Table 8 provides the guiding framework for the 
review of available evidence that follows. This neither claims to be representative, nor does 
it include details of every type of nudge that has ever been examined. It does, however, 
serve to identify persistent techniques that had been previously tested in the empirical 
literature, from which best practices were extracted to inform the selection and 
development of those nudges examined later in this thesis. 
 
Table 8: Taxonomy of Choice Architecture Categories & Techniques (adapted from Vetter, 2016) 
 Techniques Examples 
Assistance 
Commitments & Implementation Intentions  Oral/written, public/private pledges 
Provide reminders, warnings or graphics Poster or sign proximal to behaviour 
Informational 
Improve visibility of information Make more prominent 
Translate information Reframe or simplify information 
Provide social reference points Provide feedback on others behaviour 
Structural 
Change the default option or rules Automatic enrolment into a programme 
Make the behaviour less effortful Change infrastructure  
Inform about or change consequences Provide feedback on own behaviour 
 
3.2.1 Assistance Techniques 
 
Commitment strategies involve asking people to make a written or verbal commitment to 
engage in a behaviour, usually by making a pledge. These require individuals to commit, 
publicly or privately, to achieving a goal or engaging in a specified behaviour either as an 
individual or as part of a group. It is thought that such interventions are successful because 
individuals desire to behave consistently, as inconsistency is commonly viewed as a socially 
undesirable characteristic (Cialdini, 1998). By committing to engage in a specific action at a 
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particular moment in time, motivation to achieve this goal is provided and helps to combat 
the tendency to procrastinate. Related research has found that people will be even more 
likely to engage in a desired behaviour should the commitment be followed by a question 
that elicits the individual’s intended means of enacting their commitment. For example, a 
commitment to start recycling might be followed by a question asking about when or how 
the individual plans to start engaging.  
 
Commitment strategies have been found to be more effective than information provision 
(Dupre, 2014; Werner et al., 1995) or incentives (Wang & Katzev, 1990) for influencing dry 
recycling behaviour. Whilst the basic effect is now well established (DeLeon & Fuqua, 1995; 
Werner et al., 1995), the boundary conditions are less well defined. McKenzie-Mohr (2010) 
argued that public commitments are more effective and durable than private ones. Others 
have found that commitments are most effective on motivated audiences (Lokhorst et al., 
2009) who are viewed as more likely to make the commitment and follow through on it. 
Using commitments to increase the use of sustainable transportation, for example, Matthies 
et al. (2006) showed that effects were particularly strong for those who felt morally obliged 
to engage in such actions. However, while potentially effective, commitment strategies 
often prove difficult to implement at scale as they require direct communication with the 
target audience (Varotto & Spagnolli, 2017). 
 
Warnings, particularly those that are bold and bright in nature and therefore trigger 
people’s attention, may be the best form of nudge where there is a possibility of serious risk 
(e.g., to health or the environment) involved. Warnings are attentive to the fact that 
attention spans are fleeting, and they can serve to increase the chances that people will pay 
attention to the long-term by counteracting the natural tendency towards unrealistic 
optimism). However, there is always a risk that warnings will be dismissed or discounted, in 
which case it might be more prudent to introduce supplementary positive messages or 
rewards for engaging. Research has shown that warnings are far less likely to be discounted 
when accompanied, for example, by a description of those steps that could be taken to 
reduce the risk (e.g., ‘You can do X or Y to lower the risk of Z’) (Gollwitzer & Sheeran, 2006).  
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Finally, changes to the physical environment can discourage undesirable environmental 
behaviours and encourage desirable ones. Prompts are widely used changes that are low 
cost and can influence repetitive behaviours that can be particularly prone to errors. 
Stickers that remind users to turn lights off when they leave the room are a useful and 
prevalent example of a prompt (Sussman & Gifford, 2012). It has previously been 
recommended that prompts should be used in connection with a number of other measures 
(Lehner et al., 2015), as their effects can wear off and some (energy) consumers perceive 
them to be annoying (Backhaus & Heiskanen, 2009).  
 
People have busy lives and juggle several different priorities at once. It is therefore not 
uncommon for people to forget to engage in a particular behaviour (e.g., paying a bill, 
taking medication, putting the rubbish out for collection). Whilst the reason for forgetting to 
engage could simply be due to having a host of competing priorities or obligations, it is also 
possible that inertia, forgetfulness or procrastination could be at play. Timing is of the 
essence where reminder prompts are concerned. Given the human tendency to forget, it is 
paramount that people are able to take immediate action based on the prompt provided.  
 
3.2.2 Informational Techniques 
 
While the fields of economics, psychology and behavioural economics share a number of 
commonalities (e.g., presumptions about motivation, the role of context and certain 
methodologies), behavioural economics has borrowed some features from the more 
established field of social psychology to help policymakers to derive more impact from 
informational tools. Complexity can cause confusion and deter people from participating in 
a particular behaviour. Simplification and framing of information should, therefore, be a 
priority as the effects of undue complexity are easy to underestimate. 
 
The manner in which information is presented can prove to be just as significant as the 
amount or accessibility of the information provided. For instance, it can be simplified or 
consciously framed in a way that seeks to activate particular psychological motivators (e.g., 
attitudes). For example, by changing the phraseology of cafeteria menu items from 
informative (chocolate cookies) to descriptive grandma’s chocolate cookies, Wansink et al. 
(2001) achieved a 27% increase in cookie sales. Similarly, by providing simplified feedback 
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on how close people were to achieving their retirement fund savings goal, Thaler & Sunstein 
(2008) found that this straightforward presentation of information helped them to keep on 
track.  
 
By acknowledging the existence of loss aversion, messages can be framed to emphasise 
loses over gains, or how future losses/costs might be prevented, to make them more 
salient/motivating. For example, John et al. (2011) demonstrated that smoking cessation 
policies highlighting years of life lost are more effective than those highlighting years gained 
by quitting. To tackle the status quo/inertia bias, the default position can be changed. This 
plays to the human tendency to procrastinate. 
 
One of the most effective forms of nudge plays to the human tendency to care what other 
people do or think. Informing people that most other people are already engaging in a 
target behaviour (the descriptive norm) can be a powerful tool. Social norm information has 
been found to be particularly effective when it is as proximal (local) and specific as possible 
to the targeted individual. In circumstances where most people are not engaging in the 
target behaviour, it can be fruitful to focus on communicating that most people think others 
should be engaging in it (the injunctive norm).  
 
Building on these mechanisms, social comparison feedback can be used to provide people 
with factual information about their own behaviour compared with that of similar others. 
For example, one early study included social comparison feedback on electricity bills in 
Helsinki and found electricity consumption reduced by 1.5% (Arvola et al., 1993; Stern, 
1992). A more recent meta-analysis found an average effect size of 11.5% for such 
interventions in the context of energy consumption behaviour (Delmas et al., 2013), but 
noted that most published studies in this area were relatively smaller in size compared with 
other interventions. Larger scale trials have since been conducted. For example, the US 
utility company ‘OPower’ conducted a controlled experiment of 600,000 households and 
found that socially comparative feedback could reduce consumption by an average of 2% 
(Allcott & Mullainathan, 2010).  
 
Normative feedback interventions have also been variously applied, and proven to be 
effective, for promoting a variety of pro-environmental behaviours including, but not 
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limited to: hotel towel reuse behaviour (Goldstein et al., 2008; Reese et al., 2014, Terrier & 
Marfaing, 2015); water and energy conservation behaviours (Allcott, 2011; Dietz et al., 
2009; Gockeritz et al., 2010; Nolan et al., 2008, Richetin et al., 2014; Schultz et al., 2007; 
Sussman & Gifford, 2012); travel behaviours (DeGroot & Steg, 2007) and, of course, 
recycling and waste reduction behaviours (Hamann et al., 2015; Hooper & Nielsen, 1991; 
Nomura et al., 2012; Schultz, 1999).  
 
3.2.3 Structural Techniques 
 
People who may be inclined to take no action can be influenced by changing the default 
policy or position. Changing the default position plays to the human tendencies to 
procrastinate or take the path of least resistance, and to the general lack of desire to go out 
of one’s way to seek further information. For example, organ donation participation is 
significantly higher in countries where people must opt-out (e.g., where donating organs is 
the default) than opt-in. Johnson & Goldstein (2003) showed that those countries with an 
‘opt-in’ system had consent rates of up to 27.5% compared with those with ‘opt-out’ 
policies that achieved consent rates of more than 86%.  
 
Defaults can also be applied in the context of pro-environmental behaviours. For examples, 
once altered to double-sided, office paper consumption can be reduced by 15% (Egebark & 
Ekstrstrom, 2013). Many energy providers also provide an environmentally friendly tariff 
option. By changing to 'opt-out' contracts, the provider defaults the environmentally 
friendly contract to the consumer, circumventing the status quo bias, yet still providing the 
option to opt-out at any time. By defaulting customers to a renewable energy plan (with the 
choice to opt-out at no cost), one German utility company actually found that customers 
preferred this plan over a cheaper one that derived energy from non-renewable sources 
(Pichert & Katsikopoulos, 2011). Their study, which asked participants to imagine they had 
moved to a new house and had to choose between two different suppliers of electricity, 
also found that participants were willing to pay more for the renewable energy supplier 
when it was presented as the default option. 
 
Context can be a critical factor in behaviour change and often takes precedence over 
psychological variables (e.g., attitudes) (Steg & Vlek, 2009; Werner et al., 2010). When a 
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behaviour is convenient, certain or is the default option, it is likely that behavioural change 
will occur (Corral-Verdugo et al., 2013; Midden et al., 2007). In circumstances where a 
target behaviour is difficult, but the individual is motivated, behaviours will often be 
considered to be important, yet barriers can prevent action. In such situations, it is 
important to make the behaviour ‘easier’ and remove barriers, where possible. However, 
informational messages that simply promote the ease or convenience of a desired 
behaviour are unlikely to be effective as they ignore the structural barriers that underpin 
behaviour. 
 
In one study, the most important policies for increasing cycling behaviour within three 
European countries all involved changes to the physical environment (e.g. providing 
separate cycling lanes, implementing traffic calming measures, providing sufficient parking 
spaces) (Pucher & Buehler, 2008). This is also why supermarkets place products on their 
shelves at eye level or by the cashier to encourage greater sales (Goldberg & Gunasti, 2007), 
and why decreasing plate and portion sizes can reduce food intake and food waste, 
respectively (Freedman & Brochado, 2010; Kallbekken & Salen, 2013; Rolls et al., 2002).  
 
Where an institution possesses data on their target audience’s past decision-making, this 
can be used to inform those individuals about the nature and consequences of their own 
decisions. While individuals often strongly desire to maintain the status quo, they are not 
completely impervious to new information. Feedback has therefore proven to be a popular 
tool, particularly for utility providers to furnish consumers with information on their 
personal energy consumption. For example, an early study by Seligman & Darley (1977) first 
demonstrated the effect of feedback on energy consumption behaviour. Households were 
provided with feedback on their daily rates of electricity usage, with actual consumption 
compared to predicted consumption (based on previous usage). Over the course of one 
month, feedback was provided 16 times per household and, compared with a control group, 
those who received feedback consumed, on average, 10% less energy.  
 
Advances in smart metering technologies have made it easier for utility companies and 
researchers to monitor, analyse and present energy consumption information to 
households in new and innovative ways. A review of previous studies on feedback found 
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that the range in the effectiveness of such interventions was between 0 and 20% in 
'consumption savings' (Fischer, 2008). Reviewing those factors that differentiated between 
effective and non-effective feedback, the author surmised that it was most effective when it 
was understandable, appealing, presented frequently over a prolonged period of time and a 
breakdown of consumption by appliance was provided. Similarly, Darby (2012) found that 
wider rollouts of feedback usually resulted in energy consumption savings of around 2%, 
while Delmas et al. (2013) reported average energy savings of around 7% were achieved 
using feedback. It is, however, important to note that results from small scale field studies 
were not always replicated when rolled out to larger populations or for other behaviours.  
 
As one of the first to study the effect of feedback on kerbside recycling behaviour, Schultz 
(1999) found significant increases in recycling for those households that received individual 
or normative feedback compared with an informational treatment and control groups. 
Feedback can be temporal (e.g. providing information about past behaviour) and, as 
technology improves, the granularity of feedback has been refined. In many behavioural 
domains, real-time feedback is now possible. However, findings suggest that feedback 
works best on those already motivated (Schultz, 2010) and, in the absence of a 
supplementary source of motivation (e.g. incentive or a perceived cost) feedback is unlikely 
to lead to behaviour change.   
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3.3 Prominent Critiques  
 
What is especially of interest, and indeed underpinned the rationale for the focus of this 
research, was the considerable impact that the Nudge agenda had, as zeitgeist, on UK 
government policymakers at the time of commencing the research (Jones et al., 2014).  
Presenting as an alluring method that works ‘with the grain of human nature’ to produce 
specific outcomes (Thaler & Sunstein, 2008), its attraction was further fuelled by the 
widespread perception that it was more cost-effective, less controversial and easier to 
implement than other types of intervention (Avineri, 2012). However, while the political 
attractiveness and apparent benefits of the approach were key drivers for adopting the 
approach as the focus of this research thesis, it is also important to recognise the 
considerable unease with the approach that does exist.  
 
Despite causing a ‘quiet revolution’ and enjoying support from across the full spectrum of 
public policy areas (John, 2016: 113), behavioural insights and nudge have also incited much 
critique on conceptual, ethical, ideological and methodological grounds (Feitsma, 2019; 
John, 2019; Kuehnhanss, 2018). While there are theoretical differentiations between these 
lines of critique, these often overlap or serve to reinforce each other. What follows, 
therefore, are some of the most prominent critiques of nudge that have been tendered, 
largely by sociologists and geographers, to highlight their concerns about the approach and 
about the wider concept of libertarian paternalism.  
 
3.3.1 Conceptual Issues 
 
As a reminder, the key doctrines of libertarian paternalism are that: freedom of choice 
should be preserved; benefits or savings are good as they improve lives; and it is permissible 
for policymakers to support others with achieving their self-directed goals in circumstances 
where they are unable to achieve this efficiently (Selinger & Whyte, 2011). Considerable 
debate has emerged over the extent to which the nudge approach is libertarian or 
paternalistic, with many regarding it to be inconsistent at best (Gill & Gill, 2012; Jones et al., 
2014). It has been argued that many nudges are not paternalistic at all and are instead 
simply further efforts to encourage change through rational persuasion or, even where they 
are considered to be paternalistic, their: “libertarian credentials are questionable, even 
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though they do not close off alternatives or render them appreciably more costly.” 
(Hausman & Welch, 2010: 136). Others have critiqued libertarian paternalism on the ground 
that the question of whether choices should be changed are entirely missing from its 
conceptualisation (Wilkinson, 2013).  
 
From a conceptual standpoint, nudges have been criticised for being insufficient for 
adequately addressing complex policy problems (Bhargava & Loewenstein, 2015). Put 
simply, concerns have been raised about whether nudges are the solution to the more distal 
economic, spatial and social foundations of core policy issues. Using obesity as an example 
of a key public health issue, there have been strong objections put forward about the 
usefulness of nudge and other forms of behavioural intervention for tackling the complex 
interplay of factors that result in obesity (Chaufan et al., 2015). These questions around the 
scope and scale of nudge have led to the approach being perceived by some as of having 
‘limited range’ (John, 2018: 90) and for failing to account for the wider social context in 
which individual behaviours are entrenched (Leggett, 2014; MacKay & Quigley, 2018).  
 
While subject to criticism from across a wide spectrum of other academic disciplines, nudge 
has faced particular scrutiny from proponents of social practice theory who have claimed 
that it fails to challenge the systems and structures that embed patterns of behaviour into 
the social world (Chatterton & Wilson, 2014; Shove, 2010). For instance, Shove (2017) has 
argued that some policy goals may actually serve to entrench and extend unsustainable 
practice. Reasoning that it could be counterproductive to introduce smart meters to nudge 
households to reduce energy and water consumption levels, Strengers (2013) argued that 
by providing feedback on these smaller, relatively easy behavioural changes, a ‘moral good’ 
is conveyed which can detract from broader questions regarding which practices should be 
considered to be necessary and which might be negotiable.  
 
Proponents argue that resource-using practices have become rooted within contemporary 
lifestyles which are, in turn, reliant on a complex infrastructure network (e.g., buildings, 
transport). They argue that, even if individuals are motivated to change their behaviour by 
being nudged, innumerable social-technical structures exist to inhibit this action from taking 
place. Key proponents highlight the need for larger scale changes to take place in order to 
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sufficiently address the scale of the problems. The issue with this is that the scale of the 
solutions proposed by practice theorists can be daunting to policymakers and, in the context 
of this research, the nudge approach therefore represented a means of achieving more 
achievable, immediate, smaller scale ‘wins’.  
 
3.3.2 Methodological Issues 
 
Where offered in response to complex policy issues, nudges have been criticised for being 
government controlled ‘technocratic tweaks’ (Room, 2016) that are conceived of, designed 
and rolled out from the top down by government employed choice architects with little 
consultation of, or input from, wider stakeholders or the public (Hansen, 2018). They have 
also been criticised for drawing on scientific evidence and expertise but meanwhile 
marginalising layperson knowledge and common sense (Ewert, 2017).  
 
When governments introduce a new law that prohibits a particular behaviour, this only 
occurs after a series of representative consultation processes have been carried out. Some 
argue the approach therefore: “…lacks the transparency and public deliberation that are 
normally associated with command regimes” (Baldwin, 2015:3). The process by which 
nudge tools are decided upon is therefore less transparent by comparison. While nudge 
proponents do argue for the significance of transparency when implementing nudges 
(Thaler & Sunstein, 2008), the extent to which this is addressed has not been to the 
satisfaction of all commentators. 
 
The methodological branch of critique also considers nudges to be an unsuitable route for 
addressing the wider causes of policy issues. Nudge techniques, being based largely on 
positivist evidence generated predominantly via RCTs and often in controlled laboratory 
settings, have faced criticism for failing to reflect the diversity of public lifestyles 
(Spotswood & Marsh, 2016). For instance, Quigley & Farrell (2019: 197) pointed out that 
those RCT experiments designed to encourage organ donations have failed to properly: 
“…engage with the complex and often fraught context in which family decision-making 
about organ donation takes place immediately following the loss of a loved one”. Further, 
the policy areas to which behavioural insights can be applied are limited from the outset; 
the approach requires experiments to be piloted before scaling to become mainstream 
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policies (Lunn & Robertson, 2018). Therefore, the methods underpinning many nudge 
interventions will likely not be capable of adequately addressing the more controversial 
behavioural issues that traditional policies have struggled to address (Hansen, 2018). 
 
The power of those responsible for introducing the nudge is also often the subject of much 
critique, particularly in the literatures on philosophy and political science. Nudge 
proponents assert that anyone can be a choice architect, yet few credible assessments are 
made about competency of the ‘nudger’ nor regarding the appropriateness of the choices 
they make (Selinger & Whyte, 2011). Given that the ‘moral acceptability’ of nudges centres 
(in part) on trust that the nudger is acting in the best interest of society, it has been argued 
that the competence of those responsible for their introduction should be accounted for 
(Selinger & Whyte, 2011: 470). This is an especially important criticism since nudgers are 
often in a position of power and so it is possible that existing power relationships will be 
perpetuated rather than challenged (Whitehead et al., 2011).  
 
It has been argued that a ‘rationality paradox’ exists within government policymaking, with 
nudge theory assuming that policymakers are themselves benevolent and rational actors 
who are able to recognise where bounded rationality occurs in others and can identify 
where suboptimal choices have been made (Hampton & Adams, 2018). In reality, limitations 
on government resources, financial constraints, political priorities and confirmation biases 
(see Chapter 1) often serve to place limits on rational decision making. There is, however, 
emerging evidence that such criticisms have been acknowledged by behavioural insights 
professionals, with some providing critical reflections on research designs and the use of 
RCTs, while others have published negative findings or published methodology design 
principles (e.g. Test, Learn, Adapt) (Behavioural Insights Team, 2012: 2017; Haynes et al., 
2012; Sanders & Heal, 2016)7.  
  
 
 
7 To address such criticisms the Behavioural Insights Team began publishing articles on their website on a sub-page entitled 
‘Behavioural Government’ (https://www.bi.team/behavioural-government/) 
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3.3.3 Ethical Issues 
 
Nudge proponents assert that individual liberties are maintained since nudges should not 
limit the ability of an individual to exercise choice or, indeed, they should always be free to 
opt out of being nudged. In other words, an intervention should only be considered to be a 
nudge should it leave the choice set largely unchanged (Hausman & Welsh, 2010). Hence, an 
individual can still choose to drive fast in a speed limited zone and is free to ignore stickers 
that ask them to turn the light off when leaving the room. Similarly, they should be free to 
opt out of a defaulted pension arrangement or organ donation registration process. They 
can elect to resist the nudge.  
 
There has been much debate about the ethics and (political) morality of using nudges to 
influence public behaviours (Selinger & Whyte, 2011). They are viewed as problematic from 
an ethical standpoint because self-interests choice architectures are often modified to 
override individual self-interests (White, 2013). Critics therefore reject claims that nudges 
merely direct behaviours in directions that are aligned with individual preferences, as 
famously claimed by Thaler & Sunstein (2008: 10). Nudges have also been denigrated on the 
grounds that policymakers use the approach to encourage those behaviours that they 
themselves wish to see, rather than meaningfully engaging with the target audience to 
identify and understand their preferences. As White (2013) has argued, people can often 
have good reasons for why they wish to continue eating unhealthily or consuming lots of 
energy.   
 
Some have even argued that nudges should be considered a subversive form of practice 
since they do not seek to engage with individuals directly about the benefits and challenges 
associated with change. Instead of engaging directly with the public, it is behavioural 
scientists who decide what factors influence change or constitute a choice architecture 
scenario. Thus, from an ethical perspective, critics argue that the nudge approach merely 
serves to further the agenda of the policymaker by undermining citizen’s sense of 
autonomy, while actively exploiting their bounded rationality. These objections are further 
intensified by the fact that some types of nudge seek to work covertly by influencing 
behaviour without being transparent about the goals and motivations that underpin them 
(Oliver, 2015).   
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Since it is arguably more difficult to opt-out of a nudge than to be nudged, Thaler & 
Sunstein’s (2008) assertion that people are free and able to select between choices and 
understand that they can opt-out and know how to do so has been called into question 
(Reid & Ellsworth-Krebs, 2019). Some have regarded nudging as a form of ‘behavioural 
engineering’ where assessments are made about what the most ‘appropriate’ behaviours 
are within society and that these are then encouraged within particular arenas (Boecker & 
Berndt, 2013). This is unsurprising since the literature on nudge has been saturated by 
cognitive science terminologies that have resulted in the: “…prevailing metaphor of brains 
as-machine, or brain-as-computer, and underpinned the standard economic model” 
(Rowson, 2011: 10), which, in turn, have led to humans being viewed simply as self-
interested information processers.  
 
3.3.4 Ideological Issues 
 
Critiquing nudge from an ideological stance, opponents have been quick to classify them as 
‘strategic neoliberal’ or ‘political’ projects (Jones et al., 2011; Quigley & Farrell, 2019). 
Through this lens nudge theory is recognised to be a powerful, yet incomplete, policy 
paradigm that has been positioned as a tonic to the vexing social problems posed by 
neoliberals. Critics have argued that nudges exclusively focus on governing individual 
behaviours, while overlooking more distal factors (e.g., socioeconomics) that underpin 
them. Some have claimed that, by employing the use of behavioural insights, an unbalanced 
relationship may develop: “…between the omnipotent ‘choice architects’, who design and 
implement behavioural interventions, and the infantilised policy targets who comply with 
policy goals unconsciously by adapting their behaviour in the anticipated manner” (Jones et 
al., 2013 cited in Ewert, 2018: 7).  
 
Libertarian paternalism has also been criticised for its philosophical and political position 
and for its core focus on the individual as the responsible agent (Marteau et al., 2011). For 
example, Jones et al. (2014) highlighted that libertarian paternalism has created a new form 
of citizen; one which is simultaneously: “…infantilised by nudges…while conversely engaged 
with as a reflexive and analytical agent” (Hampton & Adams, 2018: 215). Scholars from 
across the disciplines have described nudging as a coercive or manipulative means, leading 
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some to suggest that, while it claims to be about choice maximisation, it actually seeks to 
change behaviour: “…by stealth rather than by engagement” (Rowson, 2011: 16). 
 
The success of nudge can arguably be attributed to how convenient they have become to 
policymakers as a sort of low cost, low risk and light touch form of regulation (Quigley, 
2013: 599). As an easy to use alternative to more traditional ‘top down’ forms of regulation 
(Figure 1), nudges have ensured the dominance of the neoliberal economic model (Jones et 
al., 2013). In circumstances where a nudge does prove to be effective, it can be used as 
evidence capacity to take action. However, where they fail, the policymakers can avoid 
blame since, in stark contrast to more costly financial, regulatory or infrastructural 
interventions, the nudge approach can be removed very quickly. Nudges have therefore 
faced critique for providing policymakers with a ‘get out clause’ that justifies the avoidance 
of more paternalistic, and thus politically controversial, policy instruments (Bonell et al., 
2011).   
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3.4 Gaps in Knowledge & Practice 
 
To be able to develop meaningful nudges it is firstly important to understand how humans 
relate to the world around them and why they act as they do. While the research on choice 
architecture is based on long-standing research into bounded rationality, biases and 
heuristics, the evidence base on nudging in the context of local government public 
policymaking was relatively less well-established at the time of commencing this research 
(Vetter, 2016). While large scale empirical studies were beginning to emerge from within 
central Government (e.g., Behavioural Insights Team, 2013; Cabinet Office, 2012; Haynes et 
al., 2012), it was less clear about what would be most cost-effective and practically feasible 
to apply within a local authority context. Many policy initiatives that had been informed by 
behavioural insights lacked detail on the methodologies used and institutional barriers to 
the application of such interventions that often exist (European Commission, 2016).  
 
While many instruments for changing behaviour are at the disposal of public sector 
policymakers, difficulties are often faced when determining which ones to use to target 
different audiences and for different behaviours. When seeking to apply behavioural 
insights to real-world behaviours it is important to work with a sub-sample of the 
population to experimentally evaluate results and draw conclusions about what works and 
what does not. It is also of value to monitor interventions longitudinally to assess whether 
the observed effects were short-lived or persisted over time (e.g., were habit-forming). 
Many studies have lacked adequate, systemic ex-post evaluation of policy interventions 
(OECD, 2015), suggesting that further development in this area is required since inadequate 
evaluations may weaken the case for the continued use of the approach within an 
organisation. 
 
While the research on choice architecture (nudge) is based on long-standing research into 
bounded rationality, biases and heuristics, the evidence base on nudging in the context of 
local government public policymaking in the context of waste management was not well-
established (at least relative to research on traditional informational interventions) at the 
time of commencing this research (Vetter, 2016). While large scale empirical studies were 
beginning to emerge from within central Government (e.g., Behavioural Insights Team, 
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2013; Cabinet Office, 2012; Haynes et al., 2012), it was unclear precisely what kinds of 
nudges should and could be applied by local authority practitioners, with no clear evidence-
based ‘toolbox’ of nudges available for non-experts to utilise.  
 
Designing policy interventions that successfully propagate a change in behaviour therefore 
requires policymaker and practitioners to have a firm grasp of the complexity of human 
behaviour and to understand how behaviours can vary across situations and contexts. 
Acknowledging the existence of factors that can limit the efficacy and application of policy 
tools is therefore important, but often overlooked (Dahlgren & Whitehead, 2007). While 
researchers from across the behavioural sciences had produced robust and highly regarded 
insights about human decision making, the discussion about how organisations could 
actually use these to encourage individuals to engage in a desired behaviour remained 
somewhat unanswered.  
 
Findings from the literature, while useful, did not provide a clear guide to determining 
which tool would be most effective for a given behaviour, nor was there sufficient detail 
provided on the circumstances under which interventions will be most effective. Therefore, 
while the literature had identified a wide range of potential interventions, there also 
remained a considerable degree of uncertainty around when it was most appropriate to use 
each tool and which, if any, would be practically feasible to apply in a given context. When 
considered together, insights from the behavioural sciences can enhance understanding of 
how humans actually behave and make decisions and thus inform the design of more 
effective policy interventions. However, at the time of commencing this research, little had 
been written about how to actually apply behavioural insights to actively improve public 
policy interventions at the local government level. That is, very little knowledge had trickled 
down to those who are actually responsible for implementing interventions about the 
processes, tools and challenges through which behavioural insights can, and should, be 
applied in real-world contexts. 
 
At the time, most data regarding behaviour change interventions were derived from 
academic studies (Schultz, 2014). Consequently, little was known about the relative costs 
associated with each strategy. Further, most academic research studies were being carried 
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out on a small scale, often with less than 100 participants in each treatment group. The 
experiments set up to test the intervention techniques are typically very resource intensive, 
requiring numerous researchers to provide the careful oversight that is required to produce 
reliable results. Therefore, when applying interventions at scale, significant financial costs 
are often involved simply to cover the costs of providing sufficient human resource.  
 
Given that the purpose of this research was as much to develop a deeper understanding of 
the process of introducing nudge experiments within a local authority context as it was 
about understanding their impact and generalisability to the wider population, a laboratory 
based study would have been too disconnected from the real world. Thus, the intent for this 
research was to provide proof of concept for nudge by conducting a series of real world field 
experiments within Surrey and then scaling those that appear to be efficacious and 
practically feasible to provide proof of implementation.  
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4.1 Introduction 
 
4.1.1 Chapter Overview 
 
Recognising the increasingly complex nature of modern environmental issues, the 
philosophical and investigatory approaches taken by researchers have become increasingly 
versatile. Depending on the context in which the research takes place and taking into 
account the nature of the research questions posed, numerous paradigms, methodologies 
and methods can be applied (Blaikie, 2010). Research within the social science tradition is 
fundamentally underpinned by a number of philosophical assumptions. These ‘paradigms’ 
can be thought of as worldviews that determine how research is conducted and ultimately 
bear influence on its outcomes.  
 
Characterised by their ontological, epistemological, theoretical and methodological 
dispositions (Creswell, 2003; Guba, 1990; Kuhn, 1962), research paradigms create a holistic 
view of how knowledge is viewed by a researcher, and of how they see themselves in 
relation to the knowledge and the methodologies they adopt to acquire it. While the 
constructivist and post-positivist ‘worldviews’ have largely dominated research within the 
social sciences during the last century, as research disciplines have evolved to cope with 
tackling increasingly complex societal problems, alternative strategies and approaches to 
research have emerged (Creswell & Plano Clark, 2007). The emergence of action research 
and pragmatism, for example, have presented alternative ways to consider research that 
can transcend the traditional constructivist/post-positivist dichotomy.  
 
Adopting the pragmatic worldview, this research seeks to overcome many of the limitations 
associated with the singular method research approaches. According to Johnson & 
Onwuegbuzie (2004: 17), the pragmatic worldview affords researchers with the opportunity 
to: “…put together insights and procedures from both approaches to produce a superior 
product”. While the materialisation of the pragmatic worldview does not dissolve the 
philosophical debates entirely, it does offer a compromise between methodology and 
philosophy that provides a platform for ‘real-world’ research problems to be addressed 
(Johnson & Onwuegbuzie, 2004).   
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Outlining the philosophical and methodological approach is important so that both the 
researcher and reader alike can reflect on the research process undertaken and to allow for 
any assumptions to be challenged. The adopted approach demonstrates how understanding 
and explanations are sought out, and how decisions about design and interpretation were 
guided. This chapter highlights the value of ‘methodologically pragmatic’ research studies 
that, rather than becoming tied up in traditional debates about truth and reality, place the 
industrial priorities and research question(s) at the centre of the work. It also seeks to 
provide an explanation for why the research approach was adapted midway through the 
programme of work. 
 
4.1.2 Ontology & Epistemology 
 
A pragmatic researcher advocates for the use of mixed methods in research, while 
acknowledging that their personal values will play a key role in how results are interpreted 
(Tashakkori & Teddlie, 2003). When adopting the pragmatic worldview, researchers must 
set aside the epistemological vs. ontological debate, and instead recognise the inherent 
value in adopting distinct, yet complementary, approaches for addressing research 
questions. Methodological pragmatism has thus been defined as: “…a deconstructive 
paradigm that debunks concepts such as ‘truth’ and ‘reality’ and focuses instead on ‘what 
works’ as the truth regarding the research questions under investigation” (Tashakkori & 
Teddlie, 2003: 713).  
 
According to the worldview adopted, there are conventionally six philosophically 
determined elements involved with ‘doing’ research in the social sciences. Each component 
plays a key role in designing and executing the research because they reveal the ‘how’, 
‘what’ and ‘why’ a researcher develops knowledge about the social world and the issues 
faced (Creswell & Plano Clark, 2007: 21). The various stages of hierarchical decision making 
that a researcher must progress through when designing a research study are discussed in 
turn and presented in Figure 12. 
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Figure 12: Stages of Research Design (adapted from Hay, 2002: 64) 
 
For example, a researcher will initially adopt a distinct stance towards the nature of 
knowledge (ontology, epistemology) that will underpin the research process and determine 
the theoretical perspective that is adopted. This position will then be embedded within 
research questions and will ultimately dictate the choice of methodology. This, in turn, will 
govern the choice of research methods that are employed (e.g., interviews, questionnaires, 
field experiments). The choice of research approach (quantitative, qualitative or mixed) will 
also be dependent on the researcher’s initial stance towards the nature of knowledge. 
 
This investigative approach includes a diverse range of assumptions and requires research 
design and operational decisions to be based on ‘what works best’ (Creswell & Plano Clark, 
2007: 23). Pragmatic researchers equip themselves with the skills and knowledge required 
to counter the dualisms that often serve to preoccupy methodological traditionalists 
(Johnson & Onwuegbuzie, 2004). This worldview, therefore, seeks to encourage researchers 
to engage in more dynamic, innovative research that is adaptable and flexible in nature, so 
as to respond to changes that might occur as the research unfolds.  
 
The gaps in research and practice articulated in Chapter 3 served to establish the 
ontological position of this research as pragmatism. The pragmatic perspective adopted 
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seeks out multiple perspectives that together can account for the subjective experience of 
agents who are situated within society (Stewart, 2011). Reconceptualising ontology in this 
way, flexibility was afforded, should have been required by the researcher, to say something 
interesting about the reality of engaging in behaviours.  
 
Whereas ontology questions the nature of reality, epistemology asks different questions 
about the nature of knowledge and how it is acquired. While these are both different ways 
of considering a research philosophy, epistemology is the relationship between a researcher 
and reality or how a reality is captured or understood (Carson et al., 2001). In other words, 
it is: “…how we know what we know” (Crotty, 1998: 8). It provides a philosophical grounding 
to allow researchers to determine the types of knowledge that can be uncovered, and how 
adequacy and legitimacy can be ensured (Maynard, 1994). Ontology and epistemology are 
mutually dependent yet difficult to distinguish conceptually when discussing research 
issues. According to Crotty (1998: 10): “...to talk about the construction of meaning 
[epistemology] is to talk of the construction of a meaningful reality [ontology]”. An 
ontological stance, therefore, implies a given epistemological stance and vice versa.  
 
Epistemology has also traditionally been approached in the social sciences with regards to 
subjective (constructivist) vs. objective (post-positivist) lines of division (Bryman, 1998). In 
encountering this dualism between the impartial research of post-positivists and the 
interpretive research of constructivists, this thesis embraces the pragmatist’s move towards 
replacing epistemology with the principles of practicality (Creswell & Plano Clark, 2007). This 
includes the collation, analysis and integration of whatever types of data are necessary to 
address the research questions of interest. In agreement with Teddlie & Tashakkori (2009), 
rather than viewing epistemology as a dichotomy of opposing sides, it is viewed herein as 
functioning on a continuum. Indeed, this is probably far closer to how most applied 
researchers approach their work in reality anyway. 
 
Understanding ‘what works’ was (and still is) a phrase that is widely used inside government 
and usually refers to a set of methodological principles that can be used to evaluate change. 
In this research, however, it was interpreted in a broader sense to describe an 
epistemological approach. The pursuit of identifying ‘what works?’ implies certain 
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epistemological implications; to produce results that are both generalisable and 
reproducible quantitative methods are required for the rigorous testing of hypotheses in 
controlled experimental conditions. 
 
The apparent contempt for behavioural science and nudge by proponents of practice theory 
highlighted the: “…boundaries of a particular ontological politics, emphasising the 
multiplicity of potential realities and how we exercise choices over which of these prevail” 
(Healy, 2003: 690). Whereas nudge proponents consider bounded rationality to be critical 
and central to their thesis, proponents of practice theory highlight the importance of 
materiality, performativity and relatedness (Reid & Ellsworth-Krebs, 2019). Since 
behavioural scientists recognise the importance of context to cognition, they ultimately 
value the importance of an individual’s automatic and reflective capacity to process 
information. This remains to the dissatisfaction of practice theorists, not least because it 
reinforces binary thinking which has long been critiqued by post-structuralists as a limited 
and overly mechanistic form of worldview (Nicolini, 2013: 5). While both approaches are 
both interested in unreflexively, they differ with regards to rationality, predictability and on 
the importance of the individual. 
 
4.1.3 Theoretical Perspective 
 
This is one of the most important elements of the research process, yet often the most 
misunderstood. The theoretical perspective is a framework from which all knowledge can be 
constructed within a research study. It serves as the ‘blueprint’ for the structural inquiry of 
the thesis and as a guide to determining the project rationale, purpose, and significance 
(Grant & Osanloo, 2014). The theoretical framework ultimately defines how a researcher 
approaches the thesis from a philosophical, epistemological, methodological, and analytical 
standpoint. It has been formally defined as: “…a structure that guides research by relying on 
a formal theory…constructed by using an established, coherent explanation of certain 
phenomena and relationships” (Eisenhart: 1991; 205).  
 
In other words, it is: “…the philosophical stance informing the methodology” (Crotty, 1998: 
3) and consists of a theory or theories that underpin a researcher’s thinking with regards to 
how they intend to understand and plan their research. Theoretical perspective(s) consist of 
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those abstract and theoretical factors that shape the diverse range of decisions that 
determine each researchers’ choice of analyses, background material, theories and research 
techniques (Lindsay, 1995; Sharrock & Anderson, 1986; Shipman, 1981). The conceptual 
positions within each of these stages must be coherent and not contradict the 
epistemological position. The choices a researcher makes about the various elements of 
their theoretical perspective(s) therefore bind the choices they can make about methods 
and techniques for data gathering. 
 
Applied research usually requires multiple theoretical perspectives because it often 
addresses issues from more than one domain. It can, therefore, require a researcher to take 
stock of qualitative considerations or to consider the use of a variety of data gathering 
methods to triangulate data. Some applied research projects, therefore, adopt a single 
background theoretical perspective, one that is used to manage the research and guide the 
writing of the thesis, while multiple theoretical perspectives can be used to address the 
research problems and questions that exist in the foreground. The theoretical framework 
for this research has already been justified and articulated in Chapter 2. 
 
4.1.4 Axiology 
 
Axiology, which often gets glossed over in academic texts, refers to the role that values play 
in shaping research. It is important because values provide room for meaningful deductions 
and conclusions to be drawn (Creswell & Plano Clark, 2007). Many researchers are divided 
on the place of values in social research. Those ascribing to the conventions of post-
positivism will usually seek to conduct themselves in a way that eliminates bias from their 
research. Conversely, those operating in the constructivist tradition will tend to take issue 
with the notion that any evidence collected can be considered to be neutral. Instead, they 
will view it as being contingent on how it is interpreted by the researcher. Rather than 
viewing these two views as incompatible, this thesis considers both viewpoints to be valid. 
This research considers value judgements to be an inescapable element of the research 
process. Consequently, their potential to influence both the conduct, outcomes and writing 
of the research must be automatically and unequivocally recognised.  
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4.1.5 Methodology & Methods 
 
Research methodology is the “…strategy, plan of action, process or design” (Crotty, 1998: 3) 
that underpins a researcher’s choice and use of research methods. Different methodologies 
can have the same underlying theoretical perspective. Each methodology can be 
implemented using different combinations of research methods, which are themselves the 
specific techniques of data collection and analysis that can be utilised (Creswell & Plano 
Clark, 2007). Quantitative and qualitative methodologies and methods are often considered 
to be incompatible. On the one hand, quantitative methodologies and methods have firm 
grounding in deductive reasoning, whereby a-priori theories are developed, tested and 
refined. Qualitative methodologies and methods, on the other hand, utilise inductive 
reasoning, whereby theory is generated from ‘the bottom up’.  
 
Much has progressed from the early days where researchers increasingly sought to 
‘triangulate’ their research findings; mixed methods have now been established as a distinct 
methodological tradition in its own right (Mason, 2006). The move towards grounding this 
‘third methodological tradition’ into a philosophical framework has been commended, 
particularly since it provides scope to critically evaluate studies across each key element of 
the research process (Stewart, 2011). Since real-world research requires innovative ways of 
answering research questions, the adoption of a mixed-methods approach allows for 
contrasting elements associated with the area of interest to be uncovered. This approach is 
far from new; it is possible to find studies that have used different data types and methods, 
even if their work was not explicitly recognised as ‘mixed’ at the time (Olsen, 2004). What is 
new, however, is the trend towards intentionally combining data analysis techniques and 
data types to create a discrete methodological approach that still complements more 
traditional single method research approaches (Creswell & Plano Clark, 2007).  
 
The methods that can be adopted to investigate social and environmental problems are as 
abundant as they are varied, with each research approach underpinned by unique 
ontological and epistemological assumptions (May, 1993). Resulting from a personal 
dissatisfaction with the prospect of choosing one side of the ‘qualitative-quantitative 
dichotomy’, this thesis has been informed by, and is situated within, the tradition of mixed-
methods research. This emerging tradition rejects the main contentions of the 
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‘incompatibility thesis’ that holds that distinct data types and means of analysis are not 
compatible and should not be used together in the same research study (Howe, 1988; 
Stewart, 2011).  
 
Cognisant of the various controversies and difficulties associated with mixed-method 
research (Johnson & Onwuegbuzie, 2004; Stewart, 2011; Tashakkori & Creswell, 2007), this 
thesis sought to exploit whatever strategy or data type would be most suited to answer the 
research questions that emerged. This was based on the view that applied social research 
cannot operate in isolation from the real world in which it seeks to better understand. It was 
recognised that the process and outcomes of the research would be shaped by the key 
stakeholders, the institution itself and the problems it examines as the primary units of 
analysis. This position is what motivated the initial methodological and research design 
choices for this thesis. While the following section articulates how and why the research 
approach evolved during the course of this project, a more explicit account of the methods 
used are provided within the confines of each empirical chapter. 
 
4.1.6 Rhetoric 
 
Rhetoric is the language used to present the findings of the research (Creswell & Plano 
Clark, 2007). The language used may ultimately determine how scholars, policymakers and 
the public will engage with the knowledge shared. Rhetoric also delineates the boundaries 
of what is deemed to be professionally acceptable. Those operating within the post-
positivist worldview often seek to emulate the language used by the natural sciences, 
adopting a set of widely agreed-upon terms and definitions, whereas constructivists tend to 
use a less formal, literary style of writing that preserves the subjective experiences and 
meanings of the accounts recorded. To bridge the gap between opposing worldviews, both 
formal and informal language are used herein.  
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4.2 Methodological Approach 
 
4.2.1 Proposed Approach 
 
Prior to the research commencing, economic and psychological models of behaviour had 
historically been most influential for informing the design of public policy interventions in 
the UK (see Chapters 1 & 2). When the project commenced, it was initially envisioned that 
this research would be solely grounded in the psychological tradition. As discussed in 
Chapter 2, the psychological approach to policymaking focuses on engaging more 
deliberative processes, with interventions designed to remove barriers and/or influence 
behavioural determinants in order to encourage the behaviour.  
 
The initial approach sought to identify and understand the psychological factors that 
influence pro-environmental behaviours and, in turn, can inform the development of more 
effective interventions (Wilkinson, 2007; Parkpour et al., 2013). Recognising that theories 
should be aligned with the characteristics of the behaviour, context and populations that 
are being targeted (see Geller, 2002), the research initially set out to identify and 
understand the key barriers and psychological determinants associated with the target 
behaviour(s) of interest by conducting a large scale cross-sectional survey of residents in 
Surrey.  
 
Regardless of an individual’s beliefs about the benefits of recycling behaviour, both real and 
perceived barriers to participation can ultimately determine whether or not people actually 
engage in the behaviour. Barriers can either be internal (e.g., lacks motivation) or external 
(e.g., behaviour viewed as ‘dirty’). The more barriers an individual perceives to exist, the less 
likely they will be to engage in the behaviour. Understanding the motivations for why those 
who already engage in recycling behaviour, whether goal-based, habitual or emotionally 
motivated, is important to psychologists. Should a better understanding of the various 
factors determine whether people engage (or not) in household recycling behaviour be 
formulated, then more effective behaviour change interventions can be designed and 
subsequently utilised by local authority practitioners.  
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To address a well-evidenced gap in the literature (see Abrahamse et al., 2005; Steg & Vlek, 
2009), the intended research approach also sought to monitor changes to underlying 
determinants over time. By doing so, the research would provide additional insight into why 
interventions were successful (or not) and thus contribute to the enhancement of future 
intervention design, whilst also contributing to the paucity of literature on the 
mediators/moderators of recycling behaviour. The intended approach also planned to 
follow up on the quantitative methods (e.g., pre/post questionnaires and field experiments) 
with resident focus groups and stakeholder interviews to gain further in-depth qualitative 
insights into why the interventions tested did or did not work as anticipated.  
 
While individuals can have a positive impact on the environment by changing their 
behaviour, the extent to which behavioural change interventions can exert influence impact 
is usually dependent on one or more of the following: the potential impact of the 
intervention on the behaviour(s), the practical feasibility of implementing the intervention, 
and the number of people already engaging in the behaviour vs. those not yet engaged/only 
partially engaged (Dietz et al., 2009). Early in the research development process is was it 
was established that the evidence base for psychologically informed interventions would 
need to be understood to develop an understanding of their relative efficacy for influencing 
recycling behaviours. It was also deemed necessary to explore their requirements for 
implementation to begin to assess the potential feasibility of introducing them within the 
local context. To answer such questions around intervention efficacy and feasibility and to 
establish the extent of existing engagement with recycling behaviours, further information 
from each of the 11 constituent WCAs belonging to the SWP was required.  
 
Upon proposing this approach, however, key stakeholders at SCC were initially very 
reluctant to allow the researcher to spend much time engaging with WCA stakeholders to 
establish these baselines. The general feeling from the sponsor organisation was that the 
choice of informational interventions could instead be made quickly and purely on the basis 
of existing council data and available academic literature. Rather than spending time 
narrowing the range of possible interventions down based on developing a more informed 
understanding of the local baseline performance, needs and constraints, the project 
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sponsor preferred to get started with testing those interventions that, according to the 
literature alone, would be likely to be efficacious and scalable.  
 
This pressure to commence from the industrial project partner therefore led to the project 
progressing without an initial exploration of the local context, with interventions ultimately 
selected on the basis of a review of the academic and grey literatures on pro-environmental 
behaviour change. The final choice of intervention, social norm messages, was decided on 
the basis that these had been widely applied within environmental psychology literature to 
influence behaviours such as energy consumption and hotel towel reuse but had been 
tested to a lesser extent on household recycling behaviours. Further, on the basis of the 
imperfect information that was available about the local context, social norm interventions 
ostensibly appeared to be an approach that would be both cost-effective and practically 
feasible to introduce at scale. 
 
The proposed aim of the research project, therefore, was to examine the effectiveness of 
social norm interventions on recycling behaviour and to gain further insight into how and 
why they work. The following objectives were devised to address this overarching aim: 
 
1. Identify the key determinants of the target behaviour(s) to understand the relative 
role of social norms in determining the behaviour to explore how they contribute to 
change following the intervention; 
2. Experimentally examine the cost-effectiveness of different types of normative 
information in relation to procedural information; 
3. Explore the extent to which different mediums of message delivery and reference 
group proximity bears influence on overall effects. 
 
Grounded in the idea that neither qualitative nor quantitative methods are sufficient in 
isolation, the proposed design sought to incorporate both in consecutive phases. The 
Sequential Explanatory Research Design (SERD) was chosen on the basis that it had been 
extensively favoured and widely applied across social and behavioural sciences research 
(see Creswell et al., 2003; Creswell & Plano Clark, 2007; Ivankova et al., 2006). The findings 
from the initial phase of a SERD (Figure 13) are subsequently used to inform the activities of 
the second, with collected data analysed to refine, explain or refute the research question(s) 
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posed. After both phases have concluded, findings are integrated to achieve a more robust 
understanding of the research problem. 
 
 
 
Figure 13: Intended Sequential Explanatory Research Design 
 
The first phase (Learn) of the proposed research design sought to use a cross-sectional 
survey of residents to identify the key determinants of the target behaviour in Surrey. The 
purpose of this was twofold: to use insights to inform the choice, development and 
implementation of the normative interventions and to create a baseline measure of 
perceived norms and other psychological determinants that would later be measured again 
following the experimental phase of the research. After the second phase (Test & Adapt) 
had concluded, it was proposed that the survey would be repeated again on a sub-section 
to explore the factors that mediate and moderate behavioural change.  
 
During the second phase, three controlled field studies were proposed to iteratively test the 
relative effectiveness of social norm messaging on two different types of recycling 
behaviour across a large sample population of households in Surrey, England. Study 1 
sought to compare the relative efficacy of three different normative messages (descriptive, 
injunctive and aligned) on food waste recycling participation behaviour, using bin hangers as 
the medium of delivery. The intent was for Study 2 to then partially replicate elements of 
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Study 1 by using the same research design and medium of delivery, but this time only re-
testing the two most effective messages in another area to enhance the reliability and 
generalisability of the results. The second study also sought to extend the first by testing 
which (if either) place-based reference group (borough vs. county) would be more effective. 
Finally, Study 3 was intended to examine the effectiveness of the most effective type of 
norm messaging for encouraging households to recycle a wider range of materials. This 
study would also seek to re-test the effect of reference group on a different behaviour and 
compare the effect of delivery medium (hangers vs. postcards). All included an information 
only treatment group and a control group to allow for between-group comparisons to be 
made against both ‘business as usual’ and ‘do nothing’ scenarios.  
 
The third and final phase of the research was comprised of the follow up cross-sectional 
survey and supplemented by qualitative research that sought to explore reasons for why 
interventions did or did not work as planned. It was envisioned that focus groups would be 
held with small sub-samples of participants from both control and treatment group 
populations to explore resident perspectives on the interventions. It was also anticipated 
that interviews with senior decision-makers would be conducted to retrospectively unpick 
those factors that contributed to the successes and failures of each experimental study.  
 
4.2.2 Rationale for Modifying Approach 
 
Following the presentation of the 24-month dissertation and viva defence, the decision was 
taken to modify the research approach. The reasons for this change were 
twofold: firstly the proposal to conduct a formal cross-sectional survey before embarking 
upon the experimental phase of the research was met with resistance and, secondly, it 
proved to be remarkably difficult to get buy in for, and to ultimately implement, the first of 
the three originally proposed interventions in the manner intended. 
 
On the first point, certain key stakeholders from SCC struggled to see the practical value in 
spending time and money on rolling out such a survey. Given the various pressures on local 
authorities outlined in Chapter 1, these stakeholders were understandably keen for the 
experimental phase of the research to get underway so that impactful interventions could 
be scaled, and wider benefits derived, as soon as was practically possible. In parallel to this, 
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the marketing and communications team manager at SCC also raised concerns about the 
length of, and formality of language and academic terminologies used in, the survey that 
was proposed. 
 
While these stakeholders all understood that food waste recycling behaviour was an 
emergent behaviour, and was therefore potentially distinct in nature from dry recycling 
behaviour with regards to its underpinning determinants, they continued to express a 
preference for decisions regarding the choice of interventions to be made based purely on 
the literature rather than waiting for a survey questionnaire to produce unique insights that 
could inform the choice of interventions that would be tested experimentally. They were 
understandably reticent about waiting months or years until results (and impacts) of the 
experimental phase of the project would be realised. Further, since the interest in 
examining how certain determinants mediate or moderate responses to interventions was 
of greater interest to the academic faction of the project group, it was difficult to achieve 
buy in from the industrial faction.  
 
Following a review of the business case for the survey presented by the researcher, SCC 
stakeholders did eventually acknowledge that the survey would make a valuable 
contribution to academic knowledge by adding to the literature on food waste recycling 
determinants. However, while they empathised with the researcher’s position, they would 
not concede to accept that there was a vital need to conduct this survey before getting to 
the experimental/intervention stage of the research. A compromise was eventually reached. 
It was agreed that the experimental phase of the research would be prioritised, with 
decisions about which interventions would be appropriate to be examined on the basis of 
findings from pre-existing literature and the results of an exploratory stakeholder 
engagement exercise. The survey in Chapter 5 represents the final product of what SCC 
eventually permitted to be distributed to residents. 
 
The fuller academic survey was eventually signed off by the council on the proviso that it 
would be branded as a University of Surrey survey about household food waste recycling. By 
shifting responsibility for the survey to the research team, the potential risk of reputational 
damage to the council would be lessened. However, it was September 2015 by the time the 
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survey was approved of by SCC and had received ethical approval from the University Ethics 
Committee. More than 4000 surveys were posted to households in Surrey and a high 
response rate what achieved. However, due to the late distribution of the study and the 
changes in approach that took place, the resultant survey was no longer aligned with the 
revised research aims and objectives of the project. It was therefore decided that this 
chapter would be removed and instead included as a supporting appendix in Volume 2 of 
the thesis so as to not distract from the primary analyses that were subsequently 
undertaken.  
 
On the second point, it proved to be very challenging to convince WCAs to participate in the 
first of the three proposed field experiments. Despite discussions being held to inform and 
incentivise participation in advance of implementation, it proved difficult to proceed to 
specification whilst maintaining the degree of experimental control that was required. 
Proposals that had previously been approved were often subsequently contested, usually 
on the basis of actual or perceived institutional constraints (e.g., insufficient resource or 
data monitoring capabilities). When the first field experiment (social norm hangers) was 
initially proposed, 5 of the 11 WCAs in Surrey expressed a strong interest in participating. 
However, once development meetings were underway and stakeholders began to properly 
appreciate what was involved, some began to insert caveats that were challenging to 
accommodate whilst others dropped out. By the time the monitoring period was due to 
begin, the only one WCA remained attached to the project.  
 
Since this field experiment was well underway by the time the change in approach was 
considered, it was implemented as planned with social norm messaging and hangers as a 
medium of delivery the focus of the investigation. However, the reduction in scale alone 
meant that an RCT design was no longer possible and consequently had to be replaced by a 
less rigorous quasi-experimental design. While the wider implications of these changes on 
the results are further articulated in Chapter 7, what these experiences did highlight was 
the clear need to pause, reconsider and reframe the project before proceeding any further.  
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4.2.3 Revised Research Approach 
 
The theoretical framework, design and methods for this research were reconsidered 
following the 24-month viva. This exercise, which was conducted in consultation with the 
project supervisory team, resulted in a shift in focus away from a grounding in the 
psychological tradition towards a focus on the emergent tradition of behavioural economics 
and its application in the form of nudge interventions. This resulted in changes to the 
research aim and objectives which, in turn, influenced the research design and methods 
described below.   
 
The experiences described above provided the rationale for the researcher to undertake 
some further exploratory research, in the form of semi-structured interviews with key 
stakeholders, to formulate a clearer understanding of the decision-making context in which 
the research was to be conducted before proceeding further (Chapter 6). This engagement 
exercise subsequently led to the formation of several participatory workshop sessions which 
ultimately contributed to the narrowing of the choice of potential interventions that might 
subsequently be tested in experimental conditions. By conducting this stakeholder 
engagement exercise prior to embarking on any further empirical work, it was anticipated 
that any further issues that may serve to impede implementation or that would limit the 
scope of research design could be identified and mitigated against. It was also envisioned 
that, by gaining a better understanding of what was practically feasible, the researcher 
would be better placed to narrow the choice of any further interventions that be explored 
during the empirical phase.  
 
 
 
Figure 14: Intervention Development Process 
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The intervention development process adopted within this research built on existing work 
(e.g., Michie et al., 2011; Datta & Mullainathan, 2012; Schultz, 2014). The problem 
behaviour and the barriers that might have been at play were identified in Chapters 5 and 6. 
Once constraints were better understood through stakeholder interviews then this insight 
was considered in parallel with the knowledge gathered in earlier chapters to develop a 
working hypothesis about which nudge interventions would most likely be feasible to 
introduce in the context of interest. Therefore, the final remaining step was to use the 
combined insights to select those nudges that could be examined under experimental 
conditions. An overview of the various stages and elements of the revised research 
approach are provided in Figure 15 below.  
 
 
 
Figure 15: Overview of Research 
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5.1 Introduction 
 
5.1.1 Chapter Overview 
 
As outlined in Chapter 1, it would not have been possible for the research project to address 
all waste materials or behaviours that were of interest from an industrial and/or academic 
perspective. The review of local waste data and relevant literature in Chapter 1 represented 
an important first step narrowing the behavioural focus of the research down from all 
possible waste behaviours to those actions concerned with improving the efficacy an 
established behaviour (dry recycling, particularly focussed on plastics and metals) and/or 
those associated with a relatively new behaviour, food waste recycling.  
 
It was acknowledged in Chapter 2 that, by identifying the behavioural and psychological 
factors that influence recycling behaviour, psychologists assert that more effective recycling 
interventions can be developed (Wilkinson, 2007; Parkpour et al., 2013). Accordingly, the 
initial research design advocated for a large-scale cross-sectional survey of Surrey residents 
to be carried out to develop a greater understanding of an established behaviour (dry 
recycling) and to develop a greater understanding of the determinants of food waste 
recycling, a relatively new behaviour. The intent was for this information to be used to 
further narrow the behavioural focus of the research and for the survey to be repeated 
towards the end of the research programme to explore how key determinants act as 
mediators and/or moderators of behavioural change.  
 
Since it was not possible to proceed with this academic survey in its proposed format (see 
Chapter 4), this chapter instead reports on the findings from the survey that was eventually 
approved for deployment. The chapter begins with a short review of the relevant literature 
on both dry and food waste recycling behaviour which served to highlight the relative lack 
of focus on the latter behaviour. The chapter then reports on the findings from a web-based 
survey of Surrey residents that was deployed to examine barriers and motivators relating to 
those behaviours of greatest interest. This ultimately contributed to the narrowing of the 
behavioural focus of the research to food waste recycling behaviour. 
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5.1.2 Relevant Literature & Gaps 
 
5.1.2.1 Waste Behaviours  
 
Local authorities still had to ensure that their waste management infrastructure and 
associated methods of communication were optimally designed, highly efficient and cost-
effective to meet ambitious waste performance targets (WRAP, 2013). To make the most 
out of diminishing funding resources, whilst continuing to secure public wellbeing and 
achieve sustainable waste management goals, it was widely acknowledged that 
fundamental changes to the attitudes, behaviours and expectations of individuals and 
communities would be required. While there had been a long tradition of behaviour change 
promotion within both central and local government (John & Richardson, 2012), this had 
often been confined to niche policy areas and has typically occurred in more strategically 
minded authorities.  
 
The emerging challenge for local authority policymakers and practitioners, therefore, was to 
encourage those behaviours that would benefit both individuals and the state, while 
discouraging those that created dependencies and incurred further costs. The waste 
hierarchy model (Figure 16) has played a key role in shaping waste management operations 
by specifying an order of preference for actions that can be taken to manage waste (Parto et 
al., 2007). Through proper application of its principles, emissions and pollution levels can be 
reduced and precious natural resources and energy conserved. Most governments have 
come to view this model as: “…a guiding principle in trying to develop a more sustainable 
waste management system” (Lazarevic, 2010: 125).   
 
Prevention features at the top of the pyramid as the largest segment, reflecting its position 
as the most preferred environmental option since these actions block materials from 
entering the waste stream in the first place (Wilson et al., 2009). Descending in sequence, 
‘preparing for re-use’, ‘recycling’, ‘other recovery’ and ‘disposal’ are all presented as options 
that should only be resorted to after everything possible has been done to prevent waste 
arising at source (Hernandez & Martin-Cejas, 2005). Converting waste into vital scarce 
resources is incredibly attractive to waste management professionals because it helps to 
satisfy both waste and energy sustainability targets.   
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Figure 16: Waste Hierarchy Model (DEFRA, 2011) 
 
Engaging in any form of household waste behaviour is a voluntary choice in the UK, with 
participation not ordinarily mandated or monitored by local authorities. Historically 
households were simply required to place all waste materials into one bag or bin which was 
then conveniently removed from the kerbside each week. Very little thought or effort was 
therefore required on the part of the individual to engage as it was easier and less time-
consuming to put waste materials into the residual (refuse) waste bin rather than separating 
it out into different fractions for recycling (Evison & Read, 2001; Woolgar, 2007). Therefore, 
as the systems of provision changed, households were increasingly expected to make more 
decisions and to relinquish short-term pleasures in favour of embracing less pleasing, less 
convenient and more effortful behaviours.  
 
The prevailing norm in Western society favours mass consumption, with individuals 
increasingly building their identities around the acquisition of consumer goods (Brook 
Lyndhurst, 2008). Multiple behaviours, influenced by cultural, economic, geographic, 
personal, political and sociodemographic factors and personal preferences and values, 
combine to result in household waste being generated (Pearson et al., 2013). It is therefore 
essential that those responsible for producing this waste are aware of the extent of the 
problem, understand how to reduce their impacts and, ultimately, take action to minimise, 
re-use, recycle or compost the waste they produce.  
  111 
Waste prevention behaviours can be particularly difficult to promote, as they require 
individuals to reconsider their personal consumption habits. The efficacy and long-term 
sustainability of waste prevention efforts are therefore dependent on public commitment to 
changing upstream activities (e.g., shopping, planning, cooking, portioning) (Ruiz-Diaz et al., 
2018). Preventing waste from being generated therefore necessitates a reconsideration of 
personal consumption habits, with significant, and usually voluntary, lifestyle adjustments 
required in order for prevention behaviours to be realised (Price & Joseph, 2000). Unlike 
reuse or recycling, where behavioural outputs can be monitored and measured in the form 
of materials that are separated and set out to be re-used or recycled, it is relatively more 
difficult for local authorities to monitor and evaluate the impact of waste prevention 
interventions since these aim to prevent waste from being generated in the first place.  
 
While many individuals do express a desire to avoid generating waste, they are often faced 
with a trade-off against related issues such as convenience, taste preferences, and health 
concerns (Festinger et al., 1956; Graham-Rowe et al., 2015). These conscious and 
unconscious behavioural precursors can serve as a barrier to minimising waste (Shove, 
2013). Experiencing a degree of cognitive dissonance is not uncommon, as the wide range of 
choices available can add further uncertainty. Waste reduction is a particularly difficult task 
to encourage since it involves daily domestic practices (e.g., planning, shopping, 
preparation) that are important aspects of a person’s daily routines (Evans, 2012 cited in 
Metcalfe et al., 2013). Attempts to encourage such widespread and sustained changes to 
such ‘lifestyle’ behaviours can present a particularly difficult task for local authorities, since 
these are often deep-rooted and inextricably linked to a person’s sense of identity. 
 
Given that the challenge presented by SCC was to leverage behavioural change to create an 
immediate and demonstrable impact on waste performance in Surrey, it is for the reasons 
outlined above that waste prevention behaviours were not chosen to feature as the 
behavioural focus of this research. Given this, and in light of the data presented in Section 
1.4.2, it was concluded that the research should place focus on identifying ways to improve 
the capture of both plastics, metals and food waste for recycling. Acknowledging the large 
disparities in material-level capture rates that existed between authorities, it was also 
surmised that more work was required to understand the factors that were contributing to 
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high and low WCA performance to support the development of those interventions that 
would be required to improve the participation (efficacy) of dry recycling (plastics and 
metals in particular) behaviour and to the overall participation of food waste recycling 
behaviour.  
 
5.1.2.2 Dry Recycling Behaviour   
 
Infrastructure, legislation and policy changes historically had a demonstrable impact on 
recycling performance in the UK. In the early 1990s, recycling was a marginal behaviour in 
the UK, with less than half of households claiming to regularly recycle paper and less than a 
quarter recycling cans (Thornton, 2009). In 1999, just 3% of local authorities recycled more 
than one-fifth of household waste. By 2008 this had risen to 96% (Thomas & Sharp, 2013). In 
2007, a nationwide survey found that 80% of respondents agreed that citizens had a duty to 
recycle, while 84% claimed to recycle ‘at least one item’ regularly (BMRB, 2007). 
 
Studies have shown how providing services that collect a wider range of materials had a 
positive influence on participation (Harder et al., 2006). The introduction of alternate 
weekly collections (AWC) also served to challenge the public perception that recycling is an 
additional (rather than core) feature of waste services (Wilson & Williams, 2007; Williams & 
Cole, 2013). These changes had a dramatic impact on overall recycling rates. In the decade 
since 2001, recycling rates in England rose significantly from 11% to 41.5% (Defra, 2011). 
However, in the years preceding the research, recycling rates had begun to flat line and, had 
trends continued along these lines, there was a risk that European Union imposed targets of 
50% recycling by 2020 might not be met (Reece, 2013). 
 
In the decades leading up to this research, much research had embarked upon investigating 
issues related to dry recycling behaviour. The dramatic increase in recycling rates which 
occurred during the last few decades can largely be attributed to increased access to 
kerbside recycling facilities. Research by Derksen & Gartrell (1993) found that: “…access to a 
structured, institutionalised programme that makes recycling easy and convenient” was the 
primary determinant of recycling behaviour. The same authors found that people who 
reported having low levels of concern about environmental issues actually recycled as much 
as those with greater concern for the environment. However, when presented with the 
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opportunity, more environmentally oriented individuals tended to recycle a wider range of 
materials than their less concerned counterparts. This study supported findings from earlier 
research which suggested that increasing the convenience of kerbside recycling schemes 
was an important factor for determining recycling behaviour (Oskamp et al., 1991; Vining & 
Ebreo, 1995).  
 
Whether or not a household recycles will therefore depend, at least in part, on 
infrastructural and institutional arrangements (Geisler, 2017). Indeed, improving the 
convenience of recycling behaviour by introducing a more supportive kerbside collective 
infrastructure had the single greatest impact on recycling rates that has, to date, been 
achieved in the UK (Kinzig et al., 2013). Households served by co-mingled dry recycling 
systems (all recyclables collected together in one receptacle) also tend to have greater 
levels of participation than those with source segregated systems which are less convenient 
(Carlson, 2001).  
 
Prior to 1995, research on recycling focussed primarily on building recycler ‘profiles’ to 
isolate the key variables that either encouraged or prevented individuals from engaging 
with the behaviour (Vining & Ebreo, 1990; Schulz, 1995). The most commonly researched 
variables of this time included socio-demographics, structural & contextual factors (such as 
availability and accessibility of services), knowledge and previous experience (Tucker et al, 
1997; Gamba & Oskamp, 1994; Martin et al, 2006). Many researchers have since attempted 
to isolate the key socio-demographic determinants of recycling behaviour, however results 
have been equivocal, with little consensus reached to date. A recent (at the point of writing) 
meta-analysis of research on waste behaviour, for example, found demographics to be a 
‘poor collection of predictors’ of recycling behaviour overall (Miafodzyeva & Brandt, 2011). 
The same study posited that, since recycling behaviour has multiple antecedents, socio-
demographics may be too limited in their scope for predicting recycling behaviour on their 
own.   
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5.1.2.3 Food Recycling Behaviour   
 
At the time of commencing this research, there was also a strong political consensus on the 
prioritisation of diverting biodegradable waste away from landfill in the UK (Platt et al., 
2014). With the global population projected to reach 9.3 billion people by 2050 (United 
Nations, 2013), it has been estimated that a 70% increase in food production will be 
required (FAO, 2009). Should these projections be realised, the greater demand for food will 
serve to amplify existing pressures. It is therefore critical that enough food is produced to 
feed the global population, with excess food managed in a way that reduces the 
environmental and economic burdens (Godfray et al., 2010).  
 
To conceptualise what is meant by ‘food waste management’, the meanings and principles 
of the waste hierarchy had usefully been transposed onto this domain (Figure 17). Again, 
the most preferable option is to take action in line with the preventative options (which 
includes the redistribution of food surpluses) that are situated at the top of the model 
(Papargyropoulou et al., 2014). Wasted food that is still potentially fit for human 
consumption can be used to feed others, however, this option is only applicable to the 
‘avoidable’ fraction of food waste that is fit for consumption. Where food waste cannot be 
consumed by humans, then it can sometimes be used as animal feed (Ruiz-Diaz et al., 2018). 
Unlike the traditional hierarchy, this model refers to the separate collection of food waste 
for composting or treatment as ‘recycling’, with the term ‘recovery’ reserved solely for 
referring to energy produced via incineration of food that had remained in the residual 
waste stream. 
 
Food waste recovery using alternative management methods and technologies had been 
increasingly recognised as a cost-effective means of reducing the negative environmental 
impacts associated with waste generation. In particular, the recovery of energy and 
nutrients using biological treatment (anaerobic digestion) had grown in popularity in the 
years preceding the research (Scott et al., 2013), with food recycling viewed as a fruitful way 
to improve stagnated recycling rates.   
  115 
 
Figure 17: Food and Drink Material Hierarchy (WRAP, 2014) 
 
Since 2007, the national food waste prevention scheme Love Food Hate Waste (LFHW) had 
been campaigning to raise awareness of food waste issues and this programme was 
particularly focussed on encouraging food waste reduction (WRAP, 2013). Local authorities 
had also implemented their own in-house waste reduction programmes to complement the 
national level campaign. However, by 2011, households in the UK were still discarding 
approximately one-third of the food they were not consuming (Evans, 2012). Since almost 
one-fifth of the 7 million tonnes of food waste being produced each year was classed as 
‘unavoidable’, a large quantity of this was remaining in the residual waste stream, destined 
for landfill or incineration (WRAP, 2013).  
 
The nationwide introduction of separate kerbside food waste collection services was then 
catalysed by WRAP funding for local authority pilot programmes, with food waste collection 
services first trialled in England between 2006 and 2008 (Bridgwater & Parfitt, 2009; WRAP, 
2008). Each household was provided with both indoor and outdoor caddies to enable them 
to collect this waste stream separately from residual waste. The separated food waste is 
stored in a small indoor ‘caddy’, before it is then transferred to a larger outdoor caddy or 
wheelie bin where it awaits collection by the local authority. By 2012, following encouraging 
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results, almost half (47%) of local authorities had introduced some form of separate food 
waste collection service (WRAP, 2013). However, very little food was actually being 
recovered relative to what was continuing to be generated and discarded. By the time this 
research had commenced, a mere 11% of the 7 million tonnes of food waste generated in 
the UK was actually being captured by these separate recycling schemes (WRAP, 2012). 
 
In the decade preceding this research, there had been a steady, yet increasing, academic 
and policy interest in the determinants of food waste prevention and reduction behaviours. 
This body of work reported on food waste quantities and composition, consumer behaviour, 
attitudes, beliefs and values, waste prevention and design interventions. However, most 
studies on food waste to date had examined which types of food are most likely to be 
disposed of (WRAP, 2009: 2012) or attempted to create a typical profile of individuals who 
are most likely to waste food (Koivupuro et al., 2012; WRAP, 2009). 
 
Despite being a relatively new service at the time of commencing, some previous research 
had already identified a number of barriers that prevent individuals from participating in 
food waste recycling schemes. Commonly reported barriers included a lack of storage space, 
odour concerns and worries about hygiene and pest issues (WRAP, 2009). Possible reasons 
for low participation levels were investigated by Bulkeley & Gregson (2009) who concluded 
that concerns about cleanliness, aesthetics, order and respectability were important factors. 
Similarly, Evans et al. (2012) found that, while some residents were concerned about 
aesthetics, others expressed gratitude for the introduction of recycling caddies. When 
interviewing residents before and after a food waste recycling scheme had been introduced 
in their local area, Findlater (2012) also found that negative attitudes towards food waste 
recycling were most often rooted in concerns about the impracticality of the behaviour and 
odour. Non-engagement with existing food waste recycling services was attributed mainly 
to misinformation, perceived ineffectiveness and a general lack of trust in the council.  
 
Investigating the determinants of household food waste recycling behaviour in Malaysia, 
Wan Ab et al. (2013) found that attitudes and perceived behavioural control were significant 
predictors of food waste recycling behaviour, yet the effect sizes were small. Using an 
extended Theory of Planned Behaviour model as a theoretical framework for systematically 
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identifying the factors that influence an individual’s decision to separate food waste for 
recycling (N = 204), the authors examined the extent to which the core TPB factors 
(augmented by a number of common situational barriers to recycling participation) 
explained the variance in food waste separation behaviour. There was no evidence that the 
various situational factors or subjective norms influenced intentions to recycle. Regression 
analyses found that their model explained just 13.7% of the variance in intention to recycle 
food waste. This was the only study (to date) that had applied the TPB (or any other model 
for that matter) to formally investigate the psychological and situational determinants of 
food waste recycling behaviour.  
 
5.1.3 Chapter Objective 
 
In Section 5.1.2, the justification for the decision to discount waste reduction and reuse 
behaviours and narrow the behavioural focus of this research to recycling behaviour was 
provided. The findings from the analysis of waste data in Section 1.4.2 narrowed the 
potential focus of the research to either dry recycling participation efficacy behaviour (with 
a particular focus on plastics) and/or food waste recycling behaviour. While research on dry 
recycling, food waste generation prevention behaviour had proliferated, the factors 
contributing to the efficacy of dry recycling behaviour and the understanding of food waste 
recycling were relatively less well understood. 
 
This chapter therefore set out to explore the perceived barriers and motivators for recycling 
dry recyclables (more often and more effectively) and participating in food waste recycling 
(Objective 1). To answer Research Question 1 below, a web-based questionnaire was used 
to survey residents in Surrey, with the findings informing the decision to narrow the 
behavioural scope of the research to a single behaviour.  
 
RQ1. What specific waste material(s), and therefore behaviour(s), should this research focus on? 
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5.2 Methods 
 
5.2.1 Participants & Setting 
 
The online questionnaire was promoted to all residents that were subscribed to the ‘Surrey 
Matters’ e-newsletter (Ntotal = 2,000 households). The survey was also emailed to a random 
sample of residents in Woking, Waverley and Guildford boroughs, using an email 
distribution list purchased from the market research company preferred and recommended 
by the SCC marketing and communications team (Ntotal = 18,000).  
 
5.2.2 Procedure 
 
Recipients were invited to participate in a short online survey about waste and recycling 
attitudes and behaviours. By clicking on the hyperlink that was embedded in the newsletter 
or email, participants were directed to a web-based questionnaire which took 
approximately five minutes to complete. The questionnaire was designed in partnership 
with officers from SCC’s Waste Improvement and Marketing & Communications teams. The 
final questionnaire contained 15 questions, split across four sections.  
 
5.2.3 Survey Measures 
 
5.2.3.1 Dry Recycling 
 
Two survey items examined the extent to which respondents were currently engaging with 
the dry waste recycling schemes. Question 1 explored resident engagement with the dry 
recycling scheme with respect to frequency of participation and range of materials currently 
recycled. Question 2 then sought to identify some of the more common behavioural 
‘blunders’ that residents were making with regards to the recycling and disposal of dry 
recyclables due to a deficit in knowledge.  
 
All respondents who claimed to engage to some extent with the dry recycling service were 
questioned about their knowledge of the types of materials collected by the existing 
collection scheme (Question 3). A total of 8 materials (e.g. plastic trays, shampoo bottles), 
identified elsewhere as those materials that residents are typically uncertain about (WRAP, 
2014), were listed and respondents answered by selecting ‘Yes, No or Unsure’ for each.   
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Respondents were also asked about those barriers (all that applied to them) that prevented 
them from engaging to a fuller extent (more materials, more often) with the service 
(Question 4). These were collated from previous research both internal and external to SCC 
and an open response option ‘other’ was provided to allow respondents to cite barriers that 
were not listed.  
 
5.2.3.2 Food Waste Recycling 
 
The first item concerning food waste recycling behaviour established the percentage of 
respondents who were/were not already engaged with the food waste recycling scheme, 
with responses recorded on a dichotomous yes/no scale (Question 5). Existing food waste 
recycling participants were then asked to quantify the average volume of waste that was in 
their larger outside caddy on collection day each week (None [1] to Overflowing [7]) 
(Question 6). Respondents who were not yet ‘fully engaged’ in using the service were then 
asked about barriers to engaging with the food waste recycling service (Question 7). 
Attitudes to food waste recycling (Question 8) were then measured by asking respondents 
about the extent to which they agreed with a series of descriptors, with responses recorded 
on a 7-point Likert scale (Strongly Disagree [1] to Strongly Agree [7]). 
 
5.2.3.3 Demographic Characteristics 
 
The remaining four questions (Questions 9 to 12) gathered some sociodemographic 
characteristics, namely:  
 
1. Gender (Male, Female or Other) 
2. Age Category (18 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, or 75+), 
3. Dwelling Type (Bedsit, Flat, Terraced, Semi-Detached, Detached or Other), and; 
4. Employment Status (Employed, Unemployed (looking, not looking for work), 
Unemployed (Caring Responsibilities), Unemployed (Illness or Disability), Retired, 
Student or Other). 
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5.3 Results 
 
5.3.1 Demographic Characteristics 
 
There were a total of 1561 respondents. A total of 1431 responses were generated from the 
externally purchased email lists, while the remaining 130 were generated through internal 
channels. In Figure 19, a summary overview of the respondent demographics is provided, 
which were all found to be broadly representative of the wider Surrey population. 
 
5.3.2 Dry Recycling Behaviour 
 
5.3.2.1 Self-Reported Behaviour (Dry Recycling) 
 
The survey revealed that 99.6% of respondents were claiming to use the dry recycling 
service to some extent (Figure 18). Just over half of these respondents claimed to be 
regularly recycling the full range of materials collected in their area, while 6% reported that 
they recycled the full range of materials but not on every occasion. The remaining 42% 
recycled frequently yet admitted that they did not currently recycle the full range of 
materials that were accepted.  
 
 
 
Figure 18: Self-Reported Dry Recycling Behaviour 
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Figure 19: Demographic Characteristics of Sample 
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5.3.2.2 Common Behavioural Errors (Dry Recycling Behaviour) 
 
The most notable outcomes of this multifaceted question scale were that, if uncertain about 
what the correct option was, many respondents would sometimes put recyclable items into 
the refuse bin or non-recyclable items into the recycling bin. Approximately two-thirds of 
the sample admitted that they have thrown dirty recyclable items into the refuse bin rather 
than cleaning them out or had used the recycling bin but failed to clean them first, although 
most of these respondents said this was a rare occurrence (Figure 20).  
 
 
 
Figure 20: Common Behavioural Errors (Dry Recycling Behaviour) 
5.3.2.3 Knowledge about Range of Materials Currently Collected 
 
Respondent’s knowledge of (dry) materials that were currently accepted for recycling by 
WCAs in Surrey are shown in Figure 21. Respondents seemed to be most uncertain about 
plastic films, aerosol cans, plastic carrier bags, and kitchen foil/foil trays, while there was 
greater certainty around the acceptability of plastic tub, pots and trays and shampoo/multi-
purpose cleaning bottles. While around half of respondents were correct that plastic films 
and carrier bags could not currently be recycled, many (20 - 30%) remained unsure.   
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Figure 21: Knowledge about Range of Dry Recyclable Materials Collected 
 
5.3.2.4 Perceived Barriers (Dry Recycling Behaviour) 
 
Two-thirds of respondents believed they were already recycling everything they possibly 
could (Figure 22). Of those who did report on perceived barriers to engagement: reported 
feeling uncertain about what materials could be recycled was top of the list at 14%, closely 
followed by apathy due to disbelief that other people were not recycling (9%) and the 
perception that it was too much effort/hassle to engage (8%).  
 
Figure 22: Perceived Barriers to Dry Recycling Behaviour  
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5.3.3 Food Waste Recycling Behaviour  
 
5.3.3.1 Self-Reported Behaviour (Food Recycling) 
 
The majority of respondents (77%) confirmed that they were already using the service to 
some extent. About a fifth of respondents engaged with the service frequently, with almost 
half using their caddies every single week. Of those who reported using the service, 
approximately two-thirds reported that their caddy was between a quarter full and 
completely full when it was collected for recycling each week (Figure 23).  
 
 
 
 
 
Figure 23: Self-Reported Food Waste Recycling Behaviour  
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5.3.3.2 Attitudes to Food Waste Recycling Behaviour  
 
Respondents were most inclined to agree that food waste recycling was important, 
beneficial, a good thing, responsible and sensible. They were also in agreement, albeit to a 
lesser extent, that food waste recycling was pleasant, hygienic, useful or rewarding (Figure 
24). 
 
 
 
Figure 24: Attitudes to Food Waste Recycling 
5.3.3.3 Perceived Barriers & Motivators (Food Recycling Behaviour) 
 
In order of most to least commonly cited, the key barriers to engagement in food waste 
recycling behaviour were too much effort (21%); the perception that individual efforts 
would not make any difference (18%) and the ‘ick’ factor (16%) (Figure 25). These results 
also showed that respondents perceived environmental and moral reasons for recycling to 
be the most important motivators of food waste recycling behaviour, with financial savings 
and social influences considered to be relatively less important.  
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Figure 25: Perceived Barriers to Food Waste Recycling Behaviour 
Current recyclers were invited to cast their mind back to recall what personally motivated 
them to start recycling food waste and to rate the importance of four different motivations 
for engaging (Figure 26). Responses, ordered from most to least important, were 
environmental, social, economic and normative motivations. 
 
 
 
Figure 26: Motivators for Food Waste Recycling  
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5.4 Discussion  
 
5.4.1 Dry Recycling Behaviour 
 
The survey showed that whilst almost all residents claimed to be using the main dry 
recycling service, only half were regularly recycling the full range of materials actually 
collected in their area (Question 1). Knowledge about what materials should and should not 
be recycled/put in the residual waste bin was variable, with the greatest uncertainty 
surrounding the acceptability of plastic films, aerosol cans, plastic carrier bags, and kitchen 
foil/foil trays (Question 2). There was also evidence that more work needed to be done to 
communicate that plastic films and carrier bags were not currently recyclable in Surrey 
(Question 3). This lack of knowledge was presumably a contributing factor (together with 
the other known determinants, barriers & motivators of behaviour described earlier in this 
chapter) towards the many behavioural errors that were commonly being made.  
 
Given the high rate of purported participation, it was perhaps unsurprising that the most 
commonly reported barrier for dry recycling was that individuals believed they were already 
doing everything they possibly could. Uncertainty about what materials could be recycled 
was next top of the list at 14%, closely followed by disbelief that other people were not 
recycling (social norm) and the perception that it was too much hassle to engage (effort) 
(Question 4). These results were therefore also in agreement with the research discussed 
previously. Overall, the survey results evidenced a clear need for the SWP to be focusing 
efforts on encouraging residents who already recycle to recycle more materials, more often.  
 
5.4.2 Food Waste Recycling 
 
The survey also revealed that 77% of respondents claimed to be using the food waste 
recycling service (Question 5). Anecdotal evidence from recycling officers and collection 
crews suggested that actual participation rates varied significantly from round to round, and 
that households were participating less frequently than they do for dry recycling. Moreover, 
individuals can also be subject to certain biases when self-reporting their behaviour (Nolan 
et al., 2008), so it is entirely possible that this figure was inflated. Nevertheless, it 
underscored the importance of monitoring actual behaviour where possible, to understand 
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how levels of participation change over time and in response to interventions. The 
participation rates above, coupled with the results of the data analysis described in Section 
1.4.2, were very much in alignment with the national picture at the time.  
 
From an attitudinal perspective, respondents were most inclined to agree that food waste 
recycling was important, beneficial, a good thing, responsible and sensible (Question 6). In 
line with the research outlined earlier, respondents were less in agreement with the 
contention that food waste recycling was pleasant, hygienic, useful or rewarding. In 2015, a 
survey about household food waste disposal habits in New Zealand found that reasons for 
being in favour of a weekly food waste recycling service being introduced included not 
wanting to add food waste to rubbish, avoiding smells, uncertainty about composting and a 
desire for food to be used as a resource (Tucker & Farrelly, 2015). 
 
Again, in line with previously discussed findings, the most common barriers to food waste 
recycling related to effort, social norms and the so-called ‘ick’ factor (Question 6). 
Examining food waste recycling caddies from a sociological perspective, Metcalfe et al. 
(2013) claimed that caddies have agency and symbolic qualities. After conducting a survey 
(N = 6000) and interviews (N = 27), the key themes that emerged were: concern over ‘dirty’ 
caddy in clean kitchen environment; the caddy acts as a ‘call to action’ to do the ‘right 
thing’; caddies can ‘trigger’ an environmental conscience; no practical need to start using 
caddies as still plenty of space in the refuse bin and the presence of the caddy ‘invited’ a 
new behaviour (recycling). Key barriers to engaging included: the belief that their own 
household did not produce enough food waste to justify using the service; a generalised 
disdain at council for not providing caddy liners for free; smell and hygiene concerns; 
inability to accommodate caddy into lifestyle (e.g. effort, space); aesthetics and identity 
(some overcame this barrier by replacing their council issued caddy with a more 
aesthetically pleasing or more suitably sized version). 
 
Finally, survey respondents perceived environmental and societal (moral) reasons for 
recycling to be the most important motivators of food waste recycling behaviour (Question 
7), with financial savings and social influences considered to be relatively less important. 
This finding was interesting and mirrored that found by Nolan et al. (2008) who found that 
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study participants rated social influence as the least likely motivator of their personal 
energy consumption behaviour from a choice of four motivational appeals (environmental, 
financial, social and normative). However, in a follow-up study, they evaluated how 
participants actually behaved in response to being exposed to each type of motivational 
appeal and found that normative information actually encouraged the greatest level of 
energy conservation behaviour. These findings highlight that individuals sometimes hold 
incorrect beliefs about what motivates their own behaviour, and point to the potential of 
social norm-based nudges as a fruitful avenue worthy of further investigation within this 
research. 
 
5.4.3 Limitations & Future Research 
 
There were some clear limitations, and some unanticipated obstacles encountered, when 
conducting the research described in this chapter. Firstly, while the sample size was large 
and sent to a broad cross-section of Surrey residents, not all WCAs were represented. There 
will most likely have been a degree of social-desirability bias and self-selection at play. In 
other words, it is possible that the self-reported behaviours did not reflect those in reality, 
and it is entirely likely that the sample was over-represented by those people who were 
interested in the topic of recycling or environmental issues in general. The researcher had 
little control over the sampling method used as this was the standard methodology used by 
SCC for obtaining insights. That said, while the reliability of self-report surveys has 
frequently been brought into question, online questionnaires have been shown to have the 
highest reporting accuracy when compared to other distribution methods (Kreuter et al, 
2008). 
 
The use of self-report data also introduced the possibility of common method variance. That 
is, variance in results that can be attributed to measurement method over the constructs 
that each measure is intended to signify (Meade et al., 2007). However, self-report data is 
one of the most commonly used forms of measuring pro-environmental attitudes, 
behaviours and other psychological constructs, with notable research contributions having 
been made using this method (Semmer, Zapf, & Greif, 1996). The associated threats to 
validity and reliability were not viewed as being too problematic since previous research has 
suggested that common method variance may actually attenuate interaction effects, rather 
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than amplify them (Barling, Rogers, & Kelloway, 1995), with others suggesting that it is often 
not as problematic as is assumed. Nonetheless, the research would have benefitted from 
introducing more objective measurements and using instruments in their original academic 
form where possible. 
 
As outlined in Chapter 4, there was an attempt on the part of the researcher to introduce an 
academic correlational survey (based on an extended Theory of Planned Behaviour model) 
which would have explored these and other determinants of food waste behaviour. This, 
however, did not progress and the survey reported herein was the eventual compromise. 
The reliability, validity and generalisability of the results would have been improved had a 
random sampling methodology been utilised and had more survey items been included to 
provide a more robust operationalisation of the behavioural constructs of interest (Graham-
Rowe, 2014).  
 
5.4.4 Summary & Next Steps 
 
Overall, results indicated that, at the time of conducting the research and literature review, 
people generally understood the rules around recycling. There was, however, some 
persistent confusion in Surrey (and beyond) regarding the specifics on plastics and food 
waste recycling. In light of the above, it would have been fruitless for behaviour change 
interventions in Surrey to focus on encouraging non-recyclers to engage in dry recycling, 
since these individuals represented such a small percentage of the population. Instead, it 
appeared sensible to target the larger portion of the population who were not currently 
recycling everything they could or those who were not (fully) engaged with the much less 
established food waste recycling service. In deciding whether to focus this research on dry 
recycling efficacy and/or food waste recycling behaviour, both industrial and academic 
considerations were taken into account and these are summarised below.  
 
Dry recycling improvements were considered to be about correcting the knowledge gaps by 
educating residents about these. A sub-section of materials (e.g., plastic pots, tubs and 
trays) could have been identified, however, given that co-mingled recycling services were in 
place within the majority of WCAS, it would have been impossible to monitor the overt 
impact of interventions on recycling behaviour without having to conduct expensive 
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composition analysis. Having acknowledged participation efficacy as a nationwide-level 
issue, WRAP had already embarked upon the development of a ‘Recycle Now’ campaign 
targeted precisely at supporting local authorities with encouraging residents to recycle more 
(dry) materials, more often. From an academic perspective, there was an abundance of 
correlational and experimental literature on dry recycling behaviour. Considered together, 
these factors led to a general leaning towards a research focus on food waste recycling.  
 
While it was clearly important for food waste prevention programmes to exist to mitigate 
the harmful impacts of food waste, food waste recovery was also considered to be a vital 
part of sustainable waste management. Therefore, for as long as prevention intervention 
efforts are not succeeding in diverting 100% of ‘potentially avoidable’ and ‘avoidable’ food 
away from the residual waste stream, it should be captured separately for ‘recycling’. The 
combined results from the literature, survey and data analysis helped to solidify the decision 
to select food waste recycling as the key focus of this research. The results suggested that 
food waste recycling behaviours in Surrey were not quite as habituated or normative as had 
been achieved for dry recycling. This was to be expected since kerbside food waste recycling 
was a relatively new service within the county.   
 
Given that separate food waste collection services were first trialled in England between as 
far back as 2006 (Bridgwater & Parfitt, 2009), it was surprising to discover that so few 
academic studies had examined the effectiveness of policy interventions, nudge-based or 
otherwise, for promoting this behaviour. A review of the literature found just three studies 
that have examined the impact of informational strategies on food waste separation 
behaviour. Firstly, Bernstad et al. (2013) examined the effect of delivering oral information 
via a door-stepping campaign. By weighing the separately collected food waste pre and 
post-intervention, they found that the difference in average weights collected by Swedish 
households in the control and treatment groups was not statistically significant. Using the 
same outcome measures, Bernstad (2014) then assessed the effectiveness of written 
information (a leaflet about how to recycle and why it is important) on a different group of 
Swedish households and found that this type of written information also did not 
significantly increase the weight of food waste collected. Finally, a Randomised Control Trial 
(RCT) conducted in Manchester, England (Nomura et al., 2011), showed that feedback 
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comparing a household’s food waste recycling behaviour with other households in the same 
street resulted in a statistically significant increase in participation of 2.8% compared with a 
control group.  
 
In light of the above, and accounting for the local strategic priorities outlined in Chapter 1, it 
was determined that this thesis would concentrate on the sustainable management of food 
waste that households had already thrown away, irrespective of its classification as 
avoidable or unavoidable. It was recognised that, while prevention and minimisation efforts 
should remain the top policy priority for tackling the avoidable fraction of household food 
waste (Lipinski et al., 2013), the public and academic debates on food waste would both 
benefit, at least in the short term, from a shift from a focus on changing consumption 
behaviours towards understanding and influencing household food waste recycling 
behaviour.  
 
To guide this research, a review of the main theoretical approaches to pro-environmental 
behaviour was provided in Chapter 2. Having selected a theoretical framework and 
reviewed the wealth of literature on potential approaches to nudging, and with the 
behavioural focus now narrowed to food waste recycling, the next logical step for this 
research was to explore which of these might actually be effective, affordable and 
practically feasible for local authorities to introduce to encourage household food waste 
recycling behaviours in Surrey.  
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6.1 Introduction 
 
6.1.1 Chapter Overview 
 
While the literature on the application of nudge interventions to pro-environmental 
behaviour had proliferated at the time of commencing this research (Cornforth, 2009), 
relatively little consideration had been paid to how suitable and appropriate behavioural 
insights might be identified and applied by real world (lay) practitioners. There was a 
general deficit of guidance supporting practitioners with the task of selecting the 
appropriate theory to apply to their particular policy issue (Michie, 2008), and those 
responsible for designing interventions often lacked a reliable and accessible source of 
theories, or a user-friendly method for selecting between them. While it was established in 
Chapter 1 that behavioural insights had become an established strand of public policy 
making and associated research, the question of whether government policymakers should 
be using them was increasingly replaced by more practical concerns such as how, when and 
where they should be used.  
 
Successfully designing and implementing policy interventions that successfully propagate a 
change in behaviour requires a firm grasp of the complexity of human behaviour and an 
understanding of how behaviours can vary across situations and contexts. Acknowledging 
the existence of factors that can limit the efficacy and application of policy tools is also 
important, but often overlooked (Dahlgren & Whitehead, 2007). However, translating 
theory into practice is rarely straightforward. Even the most prepared intervention 
designers can be caught out by unintended consequences. For example, there are often 
methodological and theoretical limitations, and sometimes too little consideration is placed 
on understanding situational/contextual constraints. Many policy interventions fail precisely 
because of the way people behave; engagement levels are often lower than expected, 
budgets are often exceeded, and interventions are sometimes not implemented in the 
manner anticipated (Datta & Mullainathan, 2014).  
 
It was therefore recognised that ’choice architects’ within local government must have a 
sound knowledge of their target audience and of the context in which they are to be 
introduced to ensure that results achieved within studies with smaller, more restricted 
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samples can translate to wider audiences. Developing a better understanding of what these 
challenges are and why they occur can lead to better diagnoses which, in turn, should lead 
to far better solutions being conceived of and implemented. This chapter therefore sought 
to develop a better understanding of the local authority structures, institutions, and users to 
identify and mitigate against issues that might have precluded a particular intervention from 
being implemented or that would have limited the scope of research design and 
experimentation. With a better understanding of those constraints that existed within 
Surrey, it was anticipated that decision making around which nudges would be practically 
feasible to implement at scale would be better supported. 
 
6.1.2 Household Food Waste  
 
While there is no universally agreed-upon definition of food waste (Lebersorger & 
Schneider, 2011), several authors have provided their own interpretations based on what 
materials are included, methods of production and final management destinations (Gjerris 
& Gaiani, 2013). Many different terms (e.g., food loss, bio-waste, and kitchen waste) have 
been used within academic and policy literature, often interchangeably, to refer to food 
waste (Schneider, 2013). Often the same definitions are used, but different meanings are 
applied (Thyberg, 2015). For example, Oelofse & Nahman (2012) described food waste as 
unconsumed or unwanted food materials, which can either be cooked or raw, while 
Östergren et al. (2014) viewed it as the fraction of food (whether edible or inedible) that is 
removed from the food ‘supply chain’ via a particular method of recovery or disposal route.  
 
Food waste is found within the municipal solid waste stream (MSW) which includes any 
form of material arising from commercial, institutional and residential sources. For the 
purposes of this research, the following definition of food waste has been adopted: “…food 
which was originally produced for human consumption but then was discarded or was not 
consumed by humans…includes food that spoiled prior to disposal and food that was still 
edible when thrown away” (Thyberg & Tonjes, 2016: 112). In accordance with this 
definition, food waste has been sub-categorised into three distinct fractions: ‘unavoidable’, 
‘potentially avoidable’ and ‘avoidable’ (Figure 27).   
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Figure 27: Types of Food Waste (adapted WRAP, 2014) 
 
Of the 7 million tonnes of food waste that was produced in the UK in 2012, an estimated 4.2 
million tonnes were classed as ‘avoidable’ or ‘potentially avoidable’ while the remaining 2.8 
million tonnes were ‘unavoidable’ (WRAP, 2012). While these distinctions are important, no 
further emphasis is placed on these as this research is concerned with increasing the 
capture of food waste, irrespective of its categorisation, for the purpose of diverting it away 
from incineration and landfill to be ‘recycled’ at an anaerobic digestion facility. 
 
With the global population projected to reach 9.3 billion people by 2050 (United Nations, 
2013), it has been estimated that a 70% increase in food production will be required (FAO, 
2009). Should these projections be realised, the greater demand for food will serve to 
amplify existing pressures. It is therefore critical that enough food is produced to feed the 
global population, with excess food managed in a way that reduces the environmental and 
economic burdens (Godfray et al., 2010). Food waste recovery using alternative 
management methods and technologies had been increasingly recognised as a cost-
effective means of reducing the negative environmental impacts associated with waste 
generation. In particular, the recovery of energy and nutrients using biological treatment 
(anaerobic digestion) had grown in popularity in the years preceding the research (Scott et 
al., 2013), with food recycling viewed as a fruitful way to improve stagnated recycling rates.   
Food and drink that was, at some point prior to 
disposal, edible in the vast majority of situations.  
 
Food that some people eat while others do not (e.g., 
bread crusts), or that can be eaten when prepared in 
one way but not another (e.g., potato skins) 
 
Waste arising from food preparation that is not, and 
has never been, edible under normal circumstances. 
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At the beginning of the nineteenth century, households rarely wasted food. Food waste was 
considered to be a useful by-product of the process of cooking and eating, with edible food 
scraps usually reconstituted into other meals or eaten by servants or beggars and inedible 
scraps collected into slop buckets and fed to livestock (Strasser, 2000). While the Great 
Depression of the 1930s provided a further economic impetus for food waste prevention 
(McVean, 2008), food shortages and price increases that occurred as a result of both World 
Wars provided a continued moral case (Viet, 2013). However, as the end of the twentieth 
century began to approach, this 'frugal society' began to transition into a 'throwaway 
society' as changing habits of consumption and the availability and pricing of food led to 
widespread ignorance about food waste (Cosgrove, 2014; Stuart, 2009).  
 
A growing awareness of the impact of food waste on the economy, society and the 
environment, provided the impetus for governments to develop an understanding of the 
impacts of food production and management and to address the rising costs of food and 
wider concerns about global food security (Godfray et al., 2010; Thyberg & Tonjes, 2016). 
The global demand for food will endure for as long as populations continue to grow in line 
with projections. By introducing policy measures that seek to prevent and minimise the 
generation of food waste, and by ensuring that food waste arisings (waste products or by-
products) are managed more sustainably, local authorities can make a significant 
contribution towards achieving legislated performance targets for waste management. 
 
By 2012, food waste constituted around half of the total waste produced by the 28 EU 
member states, equivalent to 89 million tonnes (average of 173kg per person) annually 
(Lebersorger & Schneider, 2011; Stenmarck et al., 2016). In economic terms, this 
corresponded to an annual loss of €143 billion (Tonini et al., 2018). In the UK, the estimated 
7 million tonnes of food waste produced was equivalent to £680 per household (Evans, 
2012; WRAP, 2011; 2013). There is a direct financial imperative for local authorities to focus 
efforts towards recycling, as each tonne of food waste diverted from landfill resulted in 
financial savings due to the avoidance of landfill tax (in 2012 the tax was set at £64/tonne 
and due to increase to £72/tonne in 2013) (HMRC, 2012).   
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In the decade leading up to the research commencing, food waste had become a ‘hot topic’, 
as it became increasingly apparent that food consumption habits were resulting in negative 
impacts. This interest in food waste was amplified, at least in part, by a growing awareness 
of the associated economic losses, social issues and environmental impacts. Food waste 
management, therefore, was increasingly coveted as a means to address the key priorities 
of sustainable food systems summarised in Table 9 below.  
 
Table 9: Sustainable Food Waste Management Priorities & Motivations 
Motivations Priorities Examples 
Environmental 
Burdens of Food 
Supply and Disposal 
Systems 
• Reduce use of resources for 
production and transport of food 
• Reduce environmental impacts of 
food waste disposal 
• GHG emissions from transport 
• Excess water consumption for 
agriculture 
• Seepage of fertilisers into environment 
• Emissions/pollutants from disposal 
methods and technologies 
Economic Losses 
• More efficient use of financial 
resources for production of food 
• Optimise food waste purchases 
• Prioritise treatment over disposal 
• Cost to household of food that was 
purchased but not consumed 
• Cost to local authority of disposal 
higher than for more sustainable 
methods of treatment 
Food Insecurity 
• Increase accessibility and 
availability of food sources 
• People lack access to sufficient or 
reliable food sources 
 
Household food waste is increasingly impacting on the climate, producing harmful emissions 
and releasing pollutants when it decomposes in landfill sites (Doorn & Barlaz, 1995). When 
organic matter digests, it generates a quantity of methane that has a global warming 
potential 34 times greater than carbon dioxide (over 100 years) (IPCC, 2013). At landfill, 
food waste also gets broken down by micro-organisms to form a liquid known as leachate 
which contains bacteria, rotting matter and chemical contaminants that can infiltrate the 
water table and can cause serious environmental hazards (Scott et al., 2013). 
 
When food is wasted, all of the resources that were required to grow, process and transport 
it are also wasted (Gustavvson et al., 2011). Waste food also has wider impacts on 
biodiversity. In 2007, around 30% of the global agricultural land area used to produce food 
for human consumption yielded food that was subsequently wasted (FAO, 2013). The 
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production of food is also water-intensive, with an estimated 6.2 billion cubic metres 
wasted globally producing food that is later discarded (Chapagain & James, 2011). In fact, 
the equivalent of 243 litres of water per person is required each day to produce all of the 
food that is ultimately lost or wasted each year in the UK (FAO, 2013). 
 
Food waste is also vital to survival and therefore fulfils a fundamental human need. Hunger 
and undernourishment remain global issues, despite there being enough food in existence 
to feed the world's population (Morath, 2017). By wasting food in one place, food becomes 
less accessible for those elsewhere and can contribute towards increases in global food 
prices (Stuart, 2009). Even the Pope has criticised the rise of the 'throwaway culture', 
commenting shortly after taking office that: "…whenever food is thrown out it is as if it were 
stolen from the table of the poor.” (Pope Francis, cited in McKenna, 2013). 
 
Wasted food that is still potentially fit for human consumption could potentially feed those 
suffering from malnourishment and thereby contribute to enhancing global food security. 
The economic recession, welfare reform and austerity measures imposed by the UK 
Government all contributed to a rising level of food insecurity (Lambie-Mumford et al., 
2014). Such measures had inevitable knock-on impacts, particularly to those households 
with a lower socio-demographic status. For example, while many households do manage to 
‘get by’ using food banks or by shopping economically, there are often severe (usually 
hidden) consequences (e.g., malnutrition) (Lambie-Mumford et al., 2014). 
 
6.1.3 Understanding Wider Constraints 
 
Policymakers, local authorities and academia all have a role to play in the successful 
management of household food waste (Guthrie et al., 2015). A broad, coordinated and 
systematic approach, involving input from multiple stakeholders, is required to adequately 
understand and overcome organisational challenges that are required to achieve strategic 
goals (Morath, 2017; Seadon, 2010). A flexible, evidence-based process of decision-making 
is essential when policymakers, practitioners and/or researchers consider the risks and 
benefits associated with different policy interventions (Varzinskas et al., 2012; Williams, 
2015). Co-ordination is also required to avoid confusion and conflict during project 
development and implementation phases (Southerton et al., 2011: 3).  
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While local government policymakers and practitioners generally hold implicit or explicit 
assumptions about the potential impacts that a policy instrument might have on those 
individuals or groups it is targeted towards, it is important to ensure that the behaviour 
change that is anticipated matches that which actually occurs post-deployment of an 
intervention (Duesberg et al., 2014). Given the financial pressures outlined in Chapter 1, 
when designing public policy interventions, substantial weight must be afforded to the 
careful consideration of their potential for inciting behavioural change (Weaver, 2009). 
Those responsible must therefore also establish how best to design the study to account for 
mental gaps and/or friction that prevail in the data (Handel & Schwartzstein, 2018). 
 
Guided by strategic priorities set by higher-level decision-makers, local authorities employ 
staff who utilise data, technology and other tools to inform their approach to achieving 
these goals. These actors operate within a physical infrastructure that is underpinned by a 
set of cultural assumptions and an agreed set of processes, procedures and working 
practices. This local ‘system’ sits within a wider context that incorporates a legislative, 
regulatory, policy and economic framework of external influence. To implement and 
evaluate behavioural interventions within local authorities, it is therefore important that the 
central functions of the waste management systems are also understood to identify wider 
constraints that might impede progress. 
 
Systems thinking is the process of understanding how things influence each other, with the 
‘system’ usually a community situated within a wider environment (e.g. health systems, 
education systems, government systems). System thinkers therefore argue that, to 
completely understand something, the parts must be understood in relation to the whole, 
with ‘systems’ previously defined by Susser & Susser (1996: 675) as: “…comparatively 
bounded structure(s) consisting of interacting, interrelated, or interdependent elements 
that form a whole”. According to the Open University (2012), systems thinking: “…enables 
you to grasp and manage situations of complexity and uncertainty” and “…is a way of 
learning your way towards effective action by looking at connected wholes rather than 
separate parts”.   
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It can be useful for drawing together evidence from disparate sources to create high level, 
yet comprehensive, conceptual models of the system under investigation (Godfrey, 2010). 
Such models can provide an external representation of existing knowledge about the system 
while helping to address project or research objectives by identifying potential areas that 
could benefit from intervention and highlighting possible factors that may impede these 
efforts. While various definitions exist, most systems models incorporate the following 
concepts: complexity, interconnectedness, interdisciplinary working and the identification 
of emerging issues (Freeman et al., 2014).  
 
Socio-technical systems thinking advocates and promotes the active role of the researcher 
(Mumford, 2006), with practical experience feeding theoretical development (Cassell & 
Johnson, 2006). Socio-Technical Systems Theory (STST) is an over-arching systems 
philosophy that has maintained practical relevance for both academics and practitioners for 
more than half a century (Baxter & Sommerville, 2011). The theory emerged from an 
examination of the interrelated nature of social and technological aspects within the coal 
mining industry that had been prompted by behavioural issues that emerged after new 
machinery and technologies were introduced (Davis et al., 2015). While the underlying 
philosophy has remained largely unchanged, its principles and means of application have 
evolved to reflect the changing nature of organisations, technologies and working practices.  
 
Applying sociotechnical systems thinking to novel situations enables researchers to test how 
well ideas hold across different domains (Davis et al., 2014; Hodgkinson & Healey, 2008). 
This type of thinking can also serve as a catalyst for innovation, effectively becoming a form 
of ‘design science’ allowing researchers to undertake more predictive work. The model used 
here was an adaptation of a model originally developed by Leavitt (1965) to understand the 
relationships between people, tasks, structures, and technologies when an organisation is 
going through a period of change. Extended by Challenger & Clegg (2011) to represent 
broader organisational systems, this model includes six interrelated ‘elements’ embedded 
within a wider external context to represent any complex organisational system (Figure 28).  
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Figure 28: Socio-Technical Systems Perspective (adapted from Challenger & Clegg, 2011) 
 
This existing systems model is utilised as a guiding framework for drawing together evidence 
from key stakeholders and for providing access to previously unavailable data sources. 
Findings from semi-structured interviews with key stakeholders, when considered in 
relation to the literature outlined in previous chapters, serve thereafter to contribute 
towards narrowing the choice of nudges that would later be tested and scaled under 
experimental research conditions.   
 
The ‘action arena’ framework developed by Ostrom (1998) has also previously been used to 
conceptualise water management (Söderberg & Åberg, 2002) and waste management 
(Refsgaard & Magnussen, 2009). For Ostrom, the action arena was defined as: “…a set of 
variables, including the action situation, the actors, the structural rules, the community 
attributes, and the material conditions (and) the social space within which individuals 
interact to exchange goods and services, solve problems, dominate one another, or fight” 
(Ostrom, 1998: 68). According to a reimagining of this model (Figure 29), sustainable 
resource management requires three broad components that either work in concert to 
ensure success or can represent an obstacle to change (Refsgaard & Magnussen, 2009).  
 
Firstly, the physical and material structures refer to the containers, methods and vehicles 
used to collect waste and to the methods and technologies used to segregate and treat it. 
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Secondly, the institutional part of the system includes both formal and informal structures. 
The formal element includes the legislation and regulations that underpin decisions 
regarding types of treatment and quality management but also considers who is responsible 
for disseminating information and other such policy interventions, while the informal aspect 
includes shared norms and traditions that exist within the community of interest. This might 
include daily routines and habits (e.g. taking out the rubbish) or decisions about how to 
prioritise time, space and responsibilities related to managing waste.  
 
 
 
Figure 29: Resource Management System (adapted from Refsgaard & Magnussen, 2009) 
 
Finally, users represent the third component of this conceptual model. Firstly, users can be 
influenced by the institution and structures outlined above. Secondly, users can serve as the 
main driver for the creation of the institutions and structures. There are a number of 
relevant stakeholders within this system: those responsible for making decisions, those who 
operate and maintain the system, and households who represent the main users of the 
system. While decision-makers bear influence through their choices of action (e.g., by 
opting for source segregated rather than co-mingled collection systems), operatives ensure 
that the system is functioning, well maintained and that performance issues are identified 
and addressed. Finally, households influence outcomes via their in-house behaviours.  
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6.1.4 Chapter Objective(s) 
 
In this chapter, key project stakeholders firstly identify key constraints that were perceived 
to be potential barriers to introducing and/or monitoring the impact of nudge interventions 
in Surrey (Objective 2). Using several existing conceptual models, knowledge about these 
constraints was then used together with the existing evidence base on nudge to narrow the 
interventional focus of the research to those nudges that were perceived to be most 
practically feasible to introduce within Surrey (Objective 3) that would be experimentally 
examined within this thesis. The research activities described in this chapter were thus 
developed to answer the following research questions: 
 
RQ2. What are the key structural, institutional and user-related constraints that might serve as a 
barrier to introducing and/or monitoring the impact of nudge interventions in Surrey? 
RQ3. Accounting for these constraints, which nudge interventions appear to be most practically 
feasible to introduce in Surrey? 
 
In the first study, the STST model is utilised as a guiding framework for drawing together 
evidence from key stakeholders via semi-structured interviews. The adaptation of Ostrom’s 
action arena model discussed in Section 6.13 is then used as a framework for reporting 
findings. The second study describes a workshop that was held to facilitate the shortlisting 
and selection of those nudge interventions that, given known constraints, were mutually 
agreed to be those most likely to be effective, affordable and feasible to introduce at scale 
within the local context.   
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6.2 Methods 
 
6.2.1 Professional Discussions 
 
Two interactions with external stakeholders informed decision-making relating to the 
stakeholder interviews and workshops discussed in the next session. These formative 
experiences were confidence building for the researcher and have been included here for 
information only as they served to inform the approach later taken to narrow the range of 
possible nudge interventions.  
 
The first of these was a professional interview with a senior consultant from WRAP. This 
individual was responsible for the design and rollout of food waste-related project activity 
at WRAP. This interview was less structured and directed in nature than those outlined 
above as the researcher was less focussed on gathering insight about challenges and current 
approaches that were unique to WCAs in Surrey, and more on identifying good and bad 
practice from a policy and research design perspective.  
 
The second was with members of the UK Behavioural Insights Team (BIT) and took place 
within the UK Cabinet Office base in Whitehall, London. This opportunity arose after one of 
their Principal Advisors, visited SCC to present on the application of nudge to public 
policymaking. When the researcher subsequently reached out, ostensibly to invite her to 
interview, the team countered with an invite to spend a day shadowing the work of her and 
her BIT colleagues. While team members were (informally) interviewed about their work 
and the BIT approach to experimental design in general, the most valuable aspect of the day 
proved to be the one-hour ‘ideation workshop’ that was held specifically to support the 
researcher with the development of this project.  
 
The researcher was asked to assume the role of a typical ‘client’ who had engaged with the 
BIT to help with addressing a particular public policy issue. The researcher presented the 
headline problems relating to this research, providing partial insight into some of the 
constraints that might influence what could and could not be introduced, from a nudge and 
experimental design perspective. While facilitated by a junior member of the nudge team, 
several founding members were active participants in the workshop process. Where ideas 
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were put forward that the researcher suspected might not be feasible to introduce in 
practice, the researcher would challenge the idea (e.g. “It would be difficult to provide 
feedback because we do not have data at the level of the household”). This ‘back and forth’ 
of ideas continued until such time as a shortlist of potential nudges was produced, many of 
which overlapped with those that had been mentally shortlisted by the researcher herself.  
 
6.2.2 Interviews (Study 1) 
 
6.2.2.1 Semi-Structured Interviews 
 
Semi-structured interviews were used to elicit information from key stakeholders. This 
qualitative method of data collection involves asking interviewees a series of 
predetermined, yet open-ended, questions to guide the conversation (Given, 2008; Stuckey, 
2013). The derivation of rich, accurate data using this method lies in the interviewer’s ability 
to actively listen to, understand, interpret and respond to any verbal and non-verbal 
information that is provided by the interviewee. Therefore, to build rapport and extract as 
much information as possible from the interviewee, probing questions (e.g., ‘Can you tell 
me more …?’) are used.  
 
A range of methodologies and tools can be used to understand real-world systems. These 
can be oriented towards understanding soft (people) and hard (physical) systems, or a 
combination thereof, and can be applied to understand a single organisation or at a global 
level. It follows that a ‘systems approach’, involves qualitative and/or quantitative modelling 
of a system of interest, with the resultant model subsequently employed as a decision-
making tool that can therefore act as a framework for suggesting actions to take to achieve 
improvements (Clegg, 2000).  
 
Here, the extended STST model developed by Challenger & Clegg (2011) was used as a 
framework for guiding the researchers approach to identifying and interviewing key 
stakeholders, with Table 10 outlining how this framework was interpreted in the context of 
this research. To structure the reporting of findings, Refsgaard & Magnussen’s (2009) 
interpretation of the Ostrom’s framework was then used to group together the most 
relevant barriers or constraints that emerged from the interview process. 
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Table 10: Interpretation of Socio-Technical Systems Perspective for Surrey 
 Interpretation for this research 
Objectives 
Literature Review Stakeholder Interviews 
Goals 
Strategic goals of the Surrey Waste 
Partnership, within the wider national 
context. 
To ensure that the research focus was aligned with 
national and local strategic priorities. 
To investigate whether these priorities were understood 
by SWP stakeholders and to explore the extent to which 
practical action had taken at the local level. 
People 
Any decision-makers that may act as a 
potential barrier to implementation, 
and the target audience of users 
(Surrey residents with access to food 
waste recycling). 
To develop an understanding of the factors that may 
influence perceived acceptability of policy 
interventions for both decision-makers, operatives 
and residents. 
To identify those stakeholders with decision-making 
power within Surrey. 
 
To mitigate against potential future objections to 
proposed research studies by involving key stakeholders 
in the research development and design process. 
Infrastructure 
The collection, management and 
treatment infrastructure required to 
provide an optimal food waste 
management service. 
To identify what infrastructure existed across the UK 
to support and promote engagement in household 
food waste management behaviours. 
To compare and contrast the available food waste 
management and promotion infrastructure. 
 
To identify, and evaluate the efficacy of, any previous 
attempts to understand and/or encourage household 
food waste behaviours in Surrey. 
Technology 
The techniques, tools and technologies 
used to evaluate changes in waste 
behaviours in response to the 
introduction of interventions. 
 
To gain an understanding of how food waste 
management performance is typically monitored 
within local authorities. 
 
To identify ‘best practice’ methods of evaluating 
changes in waste behaviours that can be used in a 
research context. 
To obtain access to key data sources and develop an 
understanding of current monitoring and evaluation 
capabilities and limitations of WCAs in Surrey. 
Culture, 
Processes & 
Procedures 
Influence of existing culture and the 
bureaucratic processes and procedures 
on the ability to gain support for the 
implementation of a new project. 
To formulate an understanding of the typical 
barriers to action related to introducing research 
studies within a bureaucratic and/or political 
organisation. 
To understand the processes which must be adhered to 
translate ideas into reality within the SWP. 
 
To identify key barriers likely to be experienced when 
designing or implementing research studies. 
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6.2.2.2 Participants  
 
Within the field of waste management, the most important external stakeholders are 
government actors, particularly environmental agencies (e.g., Environment Agency (EA), 
Department for Environment, Food & Rural Affairs (DEFRA) and the Waste and Resources 
Action Programme (WRAP)) since they guide or dictate policy (Gomes et al., 2008). These 
stakeholders are strongly influenced by EU Directives, including the Acts of Legislation that 
are subsequently transposed from these.  
 
Using a purposive (deliberate) sampling approach (Creswell & Plano Clark, 2011; Palinkas et 
al., 2015), a range of local authority decision-makers (e.g. waste managers and councillors) 
and practitioners (e.g., waste and recycling officers, data officers) from both high and low 
performing WCAs were sought out to obtain a range of perspectives. Each individual had 
some degree of responsibility for developing and delivering interventions (mostly) related to 
waste behaviour and were therefore well placed to help formulate a ‘rich picture’ of the 
local landscape. Considered to be the ‘gatekeepers’ of institutional knowledge and data, 
only those stakeholders who possessed the requisite knowledge and experience and were 
able to communicate in an articulate, expressive, and reflective manner were interviewed in 
full and included in the later analysis.  
 
6.2.2.3 Procedure 
 
Handwritten notes were taken rather than recording verbatim what was said in each 
interview. While audio or video recorded interviews were recognised as a useful means of 
recording data for subsequent analysis, it was also appreciated that some people do not feel 
comfortable being in front of a microphone or camera. Others may not speak as freely as 
they might otherwise do in the absence of a recording device. Since the purpose of this 
exercise was to simply understand the landscape and to collate pertinent data, it was 
decided that written summary notes would be sufficient. A total of 9 full-length interviews, 
each lasting between 60 and 90 minutes, were conducted. A total of 7 (out of a possible 11) 
WCAs in Surrey were represented either at the officer, operational or decision-maker level 
(Table 11).   
  149 
Table 11: List of Interviewees 
 Stakeholder Participants Interviews 
Decision-Makers Reigate & Banstead; Guildford; Waverley; Surrey County Council 4 
Operational Staff Elmbridge; Spelthorne; Surrey Health; Waverley; Woking 5 
 
The interview process also served to signpost the researcher towards, and provide access 
to, previously unseen sources of information pertaining to the research objectives. As and 
when these ‘grey’ literature resources were brought to attention, they were reviewed to 
solidify understanding (Table 12). Grey literature is published by non-academic entities (e.g., 
government departments, civil society organisations, private businesses and consultancies) 
and typically includes conference proceedings, government documents (e.g. evaluations, 
policy positions, and white papers), reports (e.g. annual, project, research, technical) and 
working papers. This exercise provided useful insight into the standard operating systems, 
processes and procedures of those WCAs involved with the research.  
 
Table 12: Literature Sources (Internal and External) 
Internal External 
Local Strategies and Action Plans Environmental and Waste Legislation 
Project Evaluation Reports Government Strategies 
Service Infrastructure Records Government Policy Papers 
Performance data  WRAP & Zero Waste Scotland Research 
Internal Research Publications Consultancy Research Publications 
Education, Marketing and Communications Waste Industry Opinion Editorials 
Statistical Databases and Tools  Waste Industry Performance Statistics 
 
A series of questions were then developed and piloted on immediate colleagues within the 
council. This exercise allowed for any questions that were considered too difficult to 
understand to be refined or rephrased, or for unhelpful questions to be removed 
completely. The resultant set of themes and guide questions are provided in Table 13.   
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Table 13:Interview Guide Questions 
 Question(s) 
Sector Challenges What, in your opinion, are the greatest challenges facing the sector right now? 
Strategic Priorities 
What are the strategic priorities for waste and recycling within your authority? 
What, in your opinion, were the key drivers for these? 
Operational 
Challenges 
What are the key operational challenges to achieving these goals?  
(e.g., infrastructure, technology, finances, people, data, processes, culture etc.) 
Action Plans 
Please talk me through the contents of your local action plan.  
What progress, if any, has been made towards these achieving these actions in recent years? 
Infrastructure 
What collection system is currently in place, how has this changed over time and how have 
these service changes been communicated? 
Marketing & 
Communications 
Please detail any previous behaviour change efforts, e.g. direct and indirect household 
communications (e.g. leaflets, posters); interventions (e.g. door stepping exercises, 
roadshows); evaluation or research work (e.g. surveys, monitoring exercises, data analysis) 
Technology & Tools 
Please describe your experience of utilising any tools, technologies or research methods to 
monitor and evaluate intervention performance (e.g., in-cab systems, paperless records, 
RFID tags, GIS systems, weighbridge tickets, segmentation tools (ACORN, MOSAIC)) 
 
6.2.2.5 Analyses 
 
Thematic content analysis was key to deriving insights from the semi-structured interviews. 
In line with Boyatizis (2009), the approach taken to synthesise the qualitative data gathered 
followed the basic structure outlined in Table 14. By reading and contrasting interview 
notes and revisiting them several times, this iterative review allowed for a deeper 
understanding of what respondents were describing during their interviews. Repeated 
exposure helped to solidify understanding of key themes, which began to emerge even prior 
to the formal thematic analysis commencing. Data were then extracted and coded onto 
post-it notes that were then stuck to a wall and grouped thematically.  
 
Table 14: Process for Content Analysis 
 Stakeholder Participants 
Iterative Review Interview notes and outputs) were reviewed and compared. 
Design Analysis Key data points were extracted from each interview. 
Design Synthesis Evidence was grouped into emergent themes. 
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6.2.3 Workshop (Study 2) 
 
6.2.3.1 Materials 
 
While the researcher was unaware of any established method for linking the results of such 
analyses with potential nudge techniques, it was recognised that, by simply knowing about 
potential biases and constraints that could potentially prevent behavioural change, a more 
systematic means of selecting appropriate nudge interventions might be possible. Following 
the stakeholder interview process, therefore, the next step was to narrow the potential 
suite of nudges (Chapter 3) to those that were considered to be affordable and practically 
feasible to introduce, preferably at scale, within Surrey. The first part of the workshop was 
concerned with furthering understanding of the behaviour, while the second was concerned 
with narrowing the selection of nudges down to those that would be practically feasible to 
introduce given known constraints. The two conceptual models that were employed to 
achieve these ends are described below.  
 
6.2.3.1.1 4DB Framework 
 
The Four Dimensions of Behaviour’ (4DB) framework (Wilson & Chatterton, 2011) was 
designed to provoke discussion beyond both the traditional policy framings of behavioural 
challenges and, crucially, beyond preferred disciplinary approaches. It has largely been 
applied to those behavioural challenges currently framed as ‘individual’ problems 
(Chatterton & Wilson, 2014). The authors contend that, by using the framework within a 
workshop context, there can be open discussion around the most relevant models and 
theories for understanding behaviour and for more diverse and appropriate intervention 
strategies to be developed. The 4DB framework was thus chosen to help stakeholders from 
SCC to examine and characterise food waste recycling behaviour through a different lens, to 
conceptualise the problem(s) and to open up thinking around the intervention design 
process. The model does not view competing or contrasting models as compatible, nor does 
it propose an integrative synthesis. Instead, it maintains that models and approaches can be 
complementary.   
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The term ‘behaviour’ can mean something different depending on the theoretical tradition; 
to psychologists it can mean a psychological response to a stimulus, whereas to a practice 
theorist it would be rejected in favour of considering the constituent elements of a social 
practice (Warde, 2005). To get around these distinctions, the framework instead refers to 
‘observable actions’ that give rise to environmental, economic or social costs and thus draw 
attention from policymakers. Treating behaviours as ‘observable actions’, it remains neutral 
and does not concern its users with the question of whether key influences are institutional, 
psychological or social in nature (Wilson & Chatterton, 2011). Instead, the relevant 
characteristics are identified, without inferring the causes or nature of the behaviour.  
 
The authors emphasise that the purpose of the framework is not to categorise behaviours, 
but to characterise them. It was designed to identify and discuss the nature, strength and 
importance of those characteristics that could be shared, to some extent, between all sorts 
of behaviour. Consequently, no levels should be viewed as exclusionary or incompatible 
with others. Further detail on the specifics on each domain, and levels thereof, can be found 
in Chatterton & Wilson (2011). Across a two-year timeframe, the framework was then 
iteratively tested and refined in collaboration in concert with a steering group comprised of 
academic and government experts. 
 
 
Figure 30: 4DB Framework (Wilson & Chatterton, 2011  
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Depicted in Figure 30, the framework is comprised of four dimensions, with five levels in 
each, that were identified via an extensive review of key academic and government 
literatures largely within health, transport and energy domains (Abrahamse et al., 2005; 
COI, 2009; Defra, 2008; Dolan et al., 2010; Halpern et al., 2004; Jackson, 2005; Michie, van 
Stralen, & West, 2011; Osbaldiston & Schott, 2012).  
 
6.2.3.1.2 Benefits/Barriers Model 
 
When developing interventions, it is important that implementation serves to decrease 
barriers and/or increase the benefits associated with the target behaviour. Considered 
together, benefits and barriers can be conceptualised as those factors that serve to facilitate 
or impede recycling behaviour. In his paper, Schultz (2014) built upon these findings by 
examining the boundary conditions that were associated with maximum effectiveness and, 
for simplicity, focussed mainly on behavioural characteristics (barriers) and the target 
audience (perceived benefits).  
 
If the benefits to engaging in a behaviour are low and the barriers high, then it follows that 
less people will be inclined to participate. While barriers are typically structural or fiscal in 
nature, they can be anything that serves to constrain or prevent an individual from engaging 
in the target behaviour (Geisler, 2017). Barriers are costly to individuals, as they often lead 
to negative consequences. For example, research has shown that people will be less likely to 
recycle those materials that must firstly be cleaned (e.g., empty cans of food) due to 
hygiene or odour concerns. Conversely, benefits are those positive outcomes that an 
individual might perceive will happen should they engage in a particular behaviour. Benefits 
thus reflect the value that individuals’ place on expected outcomes.  
 
To identify when to use each of the various nudge interventions discussed in Chapter 3, a 
framework developed by Schultz (2014) was utilised in the second part of the workshop.  
Based on a meta-analysis of interventions conducted by Osbaldiston & Schott (2012), the 
model considers four possible combinations of benefits and barriers while providing a 
starting point for identifying effective, appropriate behavioural interventions (Table 15). The 
meta-analysis revised results from over 250 experiments that included a pro-environmental 
outcome, with treatments classified into ten types of intervention which, in turn, were 
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subcategorised into the following wider groups: convenience, informational, monitoring and 
socio-psychological. This study provided a means for initially examining the effectiveness of 
various strategies, with findings supporting the conclusion that some treatments are more 
effective than others and effectiveness of a particular treatment is not uniform. However, 
the findings offered little insight into when each of the interventions would be most 
effective, on what audiences and for what behaviours.  
 
The model considers four possible combinations of benefits and barriers when providing a 
starting point for identifying appropriate behavioural interventions (Table 15). For example, 
the first combination (low benefits, low barriers) represent situations where the target 
behaviour is considered to be easy to engage in and there are few wider barriers that 
prevent the behaviour from being enacted (Quadrant 1). In this scenario, since there are 
also few perceived benefits associated with the behaviour, the model suggests utilising 
interventions that may serve to increase motivation (e.g. social psychological tools). In 
situations where benefits are perceived to be low and barriers are high (Quadrant 2), the 
behaviour can be particularly hard to encourage and it is likely that most people will not 
engage in the behaviour, at least initially. In such situations, tools that can increase benefits 
are suggested by the model (e.g. incentives).  
 
Table 15: Benefits & Barriers Model (Schultz, 2014)  
 Benefits Barriers 
Q1 Low Low 
Q2 Low High 
Q3 High Low 
Q4 High High 
 
Where benefits are perceived to be high and there are few barriers (Quadrant 3), the model 
suggests that certain informational nudge interventions may be appropriate for providing 
education or reminders about, or feeding back on, the behaviour. Finally, when there are 
lots of barriers, but the benefits are high (and therefore the audience is motivated), the 
model suggests that interventions directly target the barriers to make it easier for 
individuals to engage (Quadrant 4). While this section has provided a broad overview of the 
model and how it operates, the source text should be referred to for further detail on each 
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quadrant of the model and its suggested intervention types. The model also comes with a 
cautionary warning that states that classifications should be considered simply as 
suggestions for potential good matches between behaviour and that further empirical 
analyses would be required to confirm these contentions (Schultz, 2014).  
 
6.2.3.1.3 MINDSPACE 
 
The same level of enthusiasm for integrating nudging into public policy is not shared by all 
commentators, with those less convinced citing a lack of evidence base to support a move 
towards adoption in this realm (Marteau et al., 2011). Much of this scepticism arose due to 
a lack of robust, practical framework that could be used by practitioners to guide and inform 
decision-making about the use of nudge interventions. To address this concern, a group of 
behavioural and social science researchers were tasked by the UK Cabinet Office to develop 
a practical framework that could be used by policymakers and to service as means for 
catalysing further explorations into the approach and, in turn, to bolster the evidence base. 
The resultant framework, MINDSPACE (Dolan et al., 2010), became the first operational 
framework for the UK Behavioural Insights Team to support their remit of finding: 
“…innovative ways of encouraging, enabling and supporting people to make better choices 
for themselves” (Baldwin, 2014: 831). 
 
The MINDSPACE framework, which is a mnemonic, provides a useful summary and 
categorisation of the literature on largely automatic and contextual behavioural effects that 
operate largely through neurobiological systems and psychological processes and have been 
derived from both laboratory and field based experiments. The key elements that together 
constitute the mnemonic MINDSPACE are summarised in Table 16 and are underpinned by 
an evidence base supporting their use as distinct techniques for encouraging behavioural 
change (Dolan et al., 2012). The intent was to provide policymakers and practitioners with a 
better appreciation of how, for example, people tend to respond to incentives or to 
highlight which sorts of information are typically most salient. The underpinning logic was to 
support government with improving the efficacy of behaviour change efforts and to also 
improve understanding about how government actions may be unintentionally influencing 
citizen behaviours.  
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Table 16: MINDSPACE framework (Dolan et al., 2012) 
 Behaviour 
Messenger We are heavily influenced by who communicates information to us 
Incentives 
Our responses to incentives are shaped by predictable mental shortcuts such as 
strongly avoiding losses 
Norms We are strongly influenced by what others do 
Defaults We ‘go with the flow’ of pre-set options 
Salience Our attention is drawn to what is novel and seems relevant to us 
Priming Our acts are often influenced by sub-conscious cues 
Affect Our emotional associations can powerfully shape our actions 
Commitments We seek to be consistent with our public promises, and reciprocate acts 
Ego We act in ways that make us feel better about ourselves 
 
6.2.3.2 Participants 
 
The researcher could simply have applied the findings from Chapters 1 to 4 to narrow the 
interventional process without further input from others. However, it was considered that 
wider benefits could be derived by involving some key stakeholder in this process. A sub-
sample of interviewees were therefore invited to participate in a development workshop: 3 
participants were invited to represent the 11 WCAs in Surrey, while 2 waste officers from 
SCC provided the voice of the WDA. This half day, two-part workshop was co-facilitated by 
the researcher and one of the project’s industrial supervisors.  
 
6.2.3.3 Procedure 
 
While the term ‘workshop’ is now synonymous with the term ‘participation’ (Kensing & 
Blomberg, 1998), workshops as a research method are designed to encourage small groups 
of people to develop new knowledge or learning, problem-solve and/or innovate to produce 
reliable and valid data about a particular domain of interest (Baran et al., 2014). Post-it 
notes and flip charts were used during the workshop sessions to capture the ideas that were 
generated, with summary notes taken by one of the SCC officers to allow the researcher to 
concentrate on fulfilling the role of co-facilitator. 
 
Each participant was furnished in advance with a short briefing pack that provided 
background on the nudge approach, summary details of the collective findings from the 
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stakeholder interview exercise and a document that provided short descriptors of the 
various types of intervention that could be introduced to influence pro-environmental 
behaviours. This was supplemented by a ten-minute presentation that provided additional 
detail on some of the potential challenges that might be faced when trying to introduce 
nudge interventions and that might limit the extent to which controlled research designs 
could be employed within a local authority context. Both briefings served to provide each 
attendee with enough baseline knowledge about each intervention to understand their key 
differences and to allow for a more informed conversation about what might be possible to 
pursue further in Surrey.  
 
In the first part of the workshop, participants were provided with a copy of the 4DB prompt 
questions (Table 17) and asked to work in small groups to apply the framework to food 
waste recycling behaviour. Once this exercise was complete, a facilitated discussion 
between groups took place to help develop a greater understanding of the four domains 
and various dimensions of food waste recycling, with some debate occurring before the final 
results were agreed overall. Once complete, the second part of the workshop had the group 
deliberate over whether each nudge could be shortlisted based on perceived barriers and 
benefits. Participants were asked to reconsider the findings from Study 1 to remind 
themselves about those constraints that might serve to influence a practitioners final choice 
(e.g., people, financial, time, technology & structural). This exercise was designed to narrow 
the range of nudge interventions down to those that would be practically feasible to 
introduce at scale in Surrey, given the known constraints that had been identified in the 
literature and through the interview process.  
 
In the second half of the workshop, participants were firstly asked to consider the four 
broad categories of constraints that could influence whether an intervention could be 
introduced within the Surrey context. In groups, they were asked to map constraints against 
each of the nudges. Facilitated by the researcher, a collective discussion was held to agree 
on a categorisation according to their (perceived) likely effectiveness. Next, these were re-
categorised in accordance with what was believed could feasibly be implemented in the 
Surrey context, given known constraints.  
 
  158 
Table 17: Workshop Prompt Questions for 4DB Framework (Chatterton & Wilson, 2014) 
Dimension Level  Questions about the Behaviour 
Actor 
 
Who or what is 
carrying out the 
behaviour? 
 
Individual Is it carried out or done by single individuals in isolation? 
Interpersonal Does it involve close networks of people, such as families, households, or social groups? 
Community Does it involve ‘communities’ of people who share values or activities which identify them closely with one another? 
Segment Does it involve specific groups of people such as a neighbourhood or a socio-demographic segment who do not necessarily have any 
personal connection nor shared self-identity? 
Population Is it more or less universal, done by all irrespective of any of the above distinctions? 
Domain  
 
What shapes or 
influences the 
behaviour? 
 
Psychological Is it the result of processes such as rational analysis or emotional responsiveness or factors e.g. values, personal norms, or attitudes? 
Bodily Is it significantly constrained, enabled of affected by the body or physical activity? 
Technological Does it depend on or involve interaction with physical hardware, devices or appliances? 
Institutional/Social Is it shaped by ‘invisible’ features of supply chains, businesses and markets, policies and laws, or by other social phenomena?  
Infrastructural Is it shaped by ‘visible’ physical features of supply chains, infrastructures, or aspects of the broader built and natural environments? 
Durability  
 
How does it 
relate to time? 
 
One-off Is it only undertaken once, or so infrequently that it can be viewed as an isolated occurrence? 
Repeated Is it repeated (over any timeframe) whether or not it might be considered ‘habitual’? 
Dependent Can it continue only as long as other conditions remain in place? 
Enduring Once carried out and completed, does it have consequences that persist, either through its own impacts or via related behaviours? 
Norm-Setting Does it propagate over time, leading to more of the same behaviour either by the same actor or by new, different actors? 
Scope  
 
How does it 
relate with 
other 
behaviours? 
Discrete Does it have limited or no interaction with, or impact on, other behaviours? 
Inter-related Is it closely linked to one or more other behaviours, either as an activity, or in terms of its context or meaning? 
Bundled Is it part of a tightly woven package of behaviours that are difficult to separate out? 
Structuring Does carrying out the behaviour strongly enable or constrain which behaviours are possible in the future? 
Pervasive Is the behaviour a characteristic or representative feature of the broader life or lifestyle of its actor? 
  159 
 
 
Figure 31: Blank Benefits vs Barriers Graph (adapted from Schultz, 2014) 
 
The blank graph shown in Figure 31 was put up on the screen and the facilitators led the 
entire group in a discussion about each of the possible nudges in turn. For each, participants 
were asked to review the summary of the proposed nudge together with the information 
provided on the constraints before engaging in small group discussions about which 
quadrant the nudge should belong to. As discussions progressed, the screen was eventually 
annotated with each of the suggestions put forward and, before the final product was 
agreed upon, participants were invited to make any last-minute changes to the placements 
that were made. 
  
Q1 
Q2 
Q3 
Q4 
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6.3 Results 
 
6.3.1 Interviews 
 
When asked about sector challenges some of the top responses were a direct product of the 
political changes discussed in Chapter 1. First was the persistent pressure from the WDA 
(Surrey County Council) to deliver ‘more for less’ following austerity related budget cuts, 
with many highlighting the challenge of finding cost savings whilst continuing to deliver a 
statutory service. The second was the personal uncertainty related to job insecurity due to 
the ongoing restructure process precipitated by the need to rationalise the services 
provided.  
 
Some interviewees cited particular materials or behaviours as being key challenges facing 
the sector as a whole. Some pointed out that, despite best efforts to encourage households 
to reduce the amount of food waste they were producing, a high proportion of food waste 
was still being produced and much of this was not being captured by the recently 
introduced kerbside collection infrastructure. Contamination was noted by several 
interviewees as an emergent issue since Materials Recovery Facilities (MRFs) were 
increasingly rejecting loads of recyclate (raw material sent to, and processed in, a waste 
recycling plant or materials recovery facility) due to high levels of contamination (e.g., non-
recyclable materials). When rejected recyclate is sent to landfill and therefore does not 
count towards the recycling performance metrics that all WCA stakeholders cited as a 
primary challenge. Further, the changing price of materials and being ‘held hostage’ by 
contractors were also noted as key challenges facing the sector.  
 
With regards to strategic priorities, the primary goal of most stakeholders was to achieve 
targets for recycling performance while continuing to deliver cost savings. There was a 
general recognition that the strategic priority of the WDA was for WCAs to work more in 
partnership to achieve economies of scale and share best practice. From a materials 
perspective, the key focus was on food waste (due to the relatively recent introduction of 
food waste recycling infrastructure) with some authorities beginning to shine a spotlight on 
identifying and targeting areas of high contamination.   
  161 
From an operational perspective the challenges that were discussed related closely to the 
STST framework introduced earlier. It became clear that bureaucratic processes and a ‘silo 
mentality’ had created a culture that did not easily allow for partnership working to happen. 
Decision-making appeared to be a slow process with changes often made to proposals by 
decision-makers further up the chain of command to alleviate concerns raised by political 
representatives. Adding to this, a general lack of technology made it very difficult for WCAs 
to measure and report on changes to performance as, without proper monitoring systems, 
it was not possible to monitor behaviour at the granular level. Also, a general lack of in-
house expertise in data analysis often prevented existing data from being interrogated to 
any great extent. 
 
Interviewees were asked about how they currently communicate with residents to 
encourage behavioural change and whether they had previously conducted any research to 
understand their target audience or to evaluate changes that had taken place in response to 
an intervention. Almost all WCAs reported that leaflets were the primary means of direct 
communications, with all interviewees confirming that leaflets were periodically sent out to 
households to advise what materials were accepted for recycling (procedural information) 
but rarely (if at all) did these include any further messaging. More than half of WCAs had 
sent out collection calendars to act as a reminder to residents about when kerbside 
collections would take place in their area. About half of the interviewees explained that they 
also participate in the WDA-led roadshows and marketing campaigns, while a few also 
claimed to have begun to experiment with deploying different mediums of communication 
(e.g., bin hangers, door stepping). Only a handful of progressive WCAs had conducted 
surveys or monitoring exercises to establish behavioural baselines or review behavioural 
change in response to some form of intervention. 
 
Finally, interviewees were also questioned about their use of technology/tools to 
understand audiences and to measure (changes in) behaviour. All stakeholders advised that 
weighbridge tickets (printed records of the tonnage of each collection vehicle when 
weighed before unloading) were used to record the overall tonnages of residual waste, food 
waste and recycling collected. Just two WCAs had vehicles in operation that had integrated 
in-cab technologies. These sat-nav like systems allow for collection crews to create a digital
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Table 18: Summary of Internal Stakeholder Responses 
 Question(s) Most Common Responses 
Sector  
Challenges 
What, in your opinion, are the 
greatest challenges facing the 
sector/your WCA right now? 
1. Funding Cuts (‘more for less’)  
2. Restructure/Rationalisation  
3. Food Waste  
 
4. Contamination  
5. Contract Management/Materials Market  
 
Strategic  
Priorities 
What are the strategic priorities for 
waste and recycling within your 
authority?  
1. Achieving recycling performance targets 
while delivering savings 
2. Working in partnership 
3. Food Waste 
4. Contamination 
5. Street Sweepings 
Operational 
Challenges 
What are the key operational 
challenges to achieving these 
goals?  
1. Culture  
2. People 
3. Technology  
4. Processes 
5. Financial 
Marketing & 
Communications 
Please detail any marketing or 
other behaviour change efforts 
(over and above those run by SCC) 
1. Leaflets: how to recycle (10/11) 
2. Collection Calendars (8/11) 
3. Roadshows (6/11) 
4. Marketing Campaigns (5/11) 
5. Bin Hangers (2/11) 
6. Door stepping (2/11) 
 
Research 
Please provide detail on any 
previous research exercises that 
have been undertaken in your WCA 
1. Attitudinal Surveys (2/11)  
2. Participation Monitoring Exercises (3/11) 
 
3. Focus Groups (1/11) 
4. Data Analysis (to target problem areas) 
(2/11) 
Technology  
& Tools 
Please outline and describe your 
experience of utilising any tools or 
technologies for monitoring 
performance or change in relation 
to introducing an intervention. 
1. Segmentation Tools (e.g., ACORN, MOSAIC) 
2. Geographical Information Systems 
3. In-Cab Technology (e.g., Bartek)/Paper-based 
recording systems 
4. Weighbridge tickets 
5. RFID tags 
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record of missed collections, instances of contamination or any other issues deemed worthy 
of recording. Such systems provide significant time savings for crews and for customer 
service operatives as, once recorded, data is immediately transferred to the cloud and can 
be accessed and interrogated by other parties. All other WCAs were still operating a paper-
based system which required crews to manually record instances of missed collections and 
for this data to subsequently be transposed onto a database. Finally, a few interviewees 
reported that, while they had Radio Frequency Identification (RFID) tags installed within 
their wheelie bins, these were not activated and there were no such plans to do so in the 
near future.  
 
6.3.2 Workshop (Part 1) 
 
To characterise food waste recycling behaviour and inform thinking around the design and 
implementation of any proposed interventions, the 4DB framework was used to prompt 
discussion. A wide-ranging discussion was facilitated allowing for diverse characterisation of 
food waste recycling behaviour. The output of the workshop is depicted in Figure 32 and is 
accompanied by some discussion on the basis for this characterisation. It should be noted 
that some participants highlighted that all levels of each dimension could potentially be 
relevant in some way. While this is possible, participants were encouraged to consider and 
discuss which levels were most relevant or salient for each domain.  
 
 
Figure 32: Workshop Part 1 Output (4DB model, food waste recycling)  
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The home context of food waste recycling placed the initial focus of discussions squarely on 
the individual. While the uptake of food recycling amongst the entire population of 
households in Surrey is something that was theoretically possible, it was recognised that 
different groups/segments within the population would likely have different relationships 
with the infrastructure provided (e.g. those with greater levels of environmental concern 
may be more inclined to engage than those who do not). Decisions about whether to 
recycle food waste were therefore considered to involve a combination of the individual, 
interpersonal networks (e.g. the home, neighbours on the same street) and different 
groups/segments (e.g. audiences segmented based on sociodemographic or psychological 
factors). Participants discussed that the decision about whether to engage in a recycling 
behaviour can sometimes be dominated by a single individual, but would most likely be a 
household decision that involves the wider consideration of those who may be involved in 
engaging in separating food from other materials, before transferring it to small indoor 
caddies then later moving it to the outdoor caddy prior to collection day.  
 
A range of psychological (cognitive) processes were considered to be involved with recycling 
food waste, with a range of emotive (e.g., ‘yuk’ factor), rational (e.g. time & energy cost) 
and value based (e.g., ‘I identify as a recycler’) assessments raised and discussed by 
participants. A range of interactions with the body were also discussed, particularly around 
physical fitness and the extent to which individuals would be able and willing to move 
and/or clean out food waste caddies. The technology level of this dimension recognises the 
importance of materials, objects and the technical ‘know how’ that are integral to enabling 
behaviours to be carried out. Participants discussed how caddies and caddy liners constitute 
the technological element of this dimension, with different styles of caddy and a range of 
liner options available for households to choose from.  
 
The institutional/social and infrastructure/environment elements were discussed at length. 
Participants highlighted that there was a lack of legislative, regulatory or financial incentives 
in place to encourage households to voluntarily engage with the food waste recycling 
service which was provided by the local authority. The (lack of) accessibility of the service 
for apartments/flats was raised, while complaints about odour, insects and vermin were 
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also noted as key infrastructure/environment related issues that were commonly reported 
by households.  
 
As an ‘everyday’ activity, recycling food waste is fundamentally a repeated activity that is 
dependent on several factors such as having the requisite infrastructure in place and on 
being in good enough physical health to engage. It was also highlighted as noteworthy for 
norm-setting since the behaviour may ‘set an example’ and encourage others to take part. 
The recycling of food waste was also considered to interrelate to a range of other activities, 
particularly those related to domestic routines. It was also argued by some that it could be 
considered to be bundled since there are a package of behaviours required to collect, 
separate and transfer food wastes from the kitchen to the plate and, from there, to the 
indoor caddy and then to the outdoor one.  
 
6.3.3 Workshop (Part 2)  
 
The outputs from this workshop exercise are depicted in Table 19 and Figure 33, with the 
discussion below providing insight into how and why these decisions were reached by the 
participants. Participants were firstly asked to consider the four broad constraints that could 
influence whether an intervention could be introduced within the Surrey context. 
Discussions centred around which of these might apply for each type of nudge and 
concluded with each group placing a cross in the box only if they agreed that the constraint 
would apply in Surrey and would be too difficult to overcome. With these outputs in mind, 
participants then went on to discuss each intervention in turn, before reaching consensus 
on which quadrant it should belong to on the benefits/barriers model graph. 
 
Rather than discussing the rationale for each and every decision that was taken, select 
examples are provided below to illustrate how decisions were reached. Commitment and 
feedback strategies, for example, were both collectively understood to have high benefits 
but medium to high barriers. While potentially effective, both strategies often prove difficult 
to implement at scale as they require direct communication with the target audience 
(Varotto & Spagnolli, 2017). Indeed, largely discussions centred around the fact that 
commitment both required a form of direct communication, be it face to face or virtual.  
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Table 19: Mapping Constraints to Nudges 
 
 People/Political Financial Technological Structural 
Commitments   X X 
Competitions  X  X 
Defaults X X   
Feedback   X X 
Implementation Intentions   X X 
Incentives  X  X 
Make it Easy    X 
Signs/Prompts   X  
Social Modelling X X  X 
Social Norms   X  
 
At the time of conducting the workshop, there was no existing means for communicating 
with a large group of households that would have been suitable either for requesting for a 
commitment to be made or to provide dynamic feedback. Nor was there a system in place 
to allow for an assessment to be made on the number of commitments, to gather the data 
required to provide feedback or to evaluate behavioural change that occurred as a result of 
either intervention. Thus, the technological and structural constraints served as barriers to 
introduction for both interventions.  
 
Similarly, while defaults and infrastructure changes (‘make it easy’) were both 
acknowledged for their potential effectiveness, defaults were considered too politically 
controversial to introduce whilst structural changes were ruled out for largely financial 
reasons. While normative feedback was a particularly popular choice due to being situated 
in the middle of the graph, it had to be discounted due to the lack of structural and 
technological capacity in place to support the rollout of these interventions. Consequently  
it was established that social norm messaging and visual prompts were, given known 
constraints, considered to be the most practically feasible to introduce within Surrey. 
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Figure 33: Workshop (Part 2) Output (Barriers vs Benefits) 
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6.4 Discussion  
 
6.4.1 Interviews  
 
6.4.1.1 Structural Constraints 
 
By the time this study had commenced, all 11 WCAs in Surrey had introduced separate 
weekly food waste collection services to all households. The treatment technologies were 
also consistent, with separately collected food and garden waste being treated at the same 
facility. Therefore, when summarising the key structural constraints that were present in 
Surrey, the most problematic issues were the collection vehicles and methods. Some WCAs 
collected food waste using an entirely separate vehicle, while others had split the space in 
the back of the vehicle to allow food to be collected alongside other materials. Further, the 
method by which crews collected the caddies from the kerbside differed between WCAs. 
While these structural constraints might seem insignificant, the lack of consistency between 
WCAs made it extremely difficult when trying to ensure that confounding factors were 
controlled for and the sample size was of a sufficient scale required to conduct RCTs. The 
general lack of technology also made it very difficult for WCAs to measure and report on 
changes to performance as, without proper monitoring systems, it was not possible to 
monitor behaviour at the granular level. Also, a general lack of in-house expertise in data 
analysis often prevented existing data from being interrogated to any great extent. 
 
For example, in some areas individual caddies were simply collected and contents tipped 
into the vehicle directly, whereas in others ‘slave bin’ systems were in operation. Slave 
systems are developed by crews to reduce manual handing and improve efficiencies. While 
there are several different types of system, the most common in use within Surrey was 
where several operatives would walk ahead of the vehicle with one large wheelie bin. 
Operatives would then collect several kerbside caddies at a time and dispose of them into 
the nearby ‘slave bin’ and return the caddies to the properties before moving on to the next 
households. This method also ensures that caddies are returned to the correct properties 
and is also very useful in areas of high housing density.   
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To better facilitate the design, development and evaluation of nudge and other forms of 
behavioural intervention, good quality data on audiences (e.g., socio-demographics), 
behaviours (e.g., overt or self-reported measures), and other relevant factors (e.g. 
psychological variables, perceptions) is required. This data is required to facilitate the 
establishment of accurate baselines from which to measure the extent of changes that 
occur as a result of introducing an intervention and, crucially, to provide a strong basis for 
comparing these changes against target audiences that have not received it. In the absence 
of such data sources being freely available to access and analyse, change can often only be 
measured anecdotally.  
 
Research design choices were limited by the extent to which good quality granular level 
data could be provided by a case study organisation. The interviews established that a lack 
of consistency between authorities with regards to what data could be captured and made 
available to analyse made it challenging to ascertain what interventions might have been 
possible to implement. When questioned directly on this, several interviewees reported 
that it was likely to be too difficult and/or costly to rigorously monitor and evaluate the 
impact of many of the behaviour change interventions that were proposed. A lack of 
capacity (e.g., time, financial resources) or appropriate technology (e.g., in-vehicle 
monitoring systems) were common barriers cited as reasons for this.  
 
Local government provides around 80% of local public services, yet their capacity to provide 
these services effectively is often hindered by a siloed, fragmented approach to data and 
technology management (LGA, 2011). When introducing policy interventions, it is vitally 
important that sufficient means of accurately monitoring changes in behaviour that occur 
are in place (Steg & Vlek, 2009). Without access to clear, understandable and reliable data 
on waste materials, it can be extremely difficult for local authorities to make consistent and 
transparent evidence-based decisions (Cox, 2015). Technology, or lack thereof, therefore, 
plays a key role in drawing sound conclusions about which interventions will be effective 
when implemented in a real-world context. 
 
A recent review of documented examples of nudges by Vetter (2016), for example, 
highlighted that many oft-cited nudges had been examined using poor research designs or 
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had not been empirically tested to a sufficient standard. He also noted that replication 
studies were extremely scarce on the ground. In one example offered, the research design 
for the frequently mentioned ‘fly in the urinal’ research study lacked a control group against 
which to evaluate the treatment effects (Gigerenzer, 2015), while another that examined 
the effect of defaulting cafeteria meals to healthier options had a general lack of 
experimental controls in place (Just & Wansink, 2009). Where research studies fail to adhere 
to basic experimental design and evaluation principles, it is often not possible or 
appropriate to draw generalisable conclusions from them. 
 
6.4.1.2 Institutional Constraints 
 
Interviewees advised that participation was high initially when food waste recycling services 
were first introduced but had tapered off over time in most areas. To accompany changes to 
service infrastructure, it was found that each WCA had supplied households in their region 
with information promoting the service’s introduction (to increase awareness) and on how 
to recycle and why it is important (to increase knowledge and encourage intent). Some 
WCAs also conducted doorstep canvassing and localised communications campaigns to 
further promote and encourage engagement with this service. Unfortunately, these efforts 
happened in relative isolation without any common approach or consistent evaluation of 
their effectiveness. Some evidence of campaign success was shared between WCAs on a 
piecemeal basis, but it was evident that more needed to be done to learn from the 
successes and failures of these individual projects. 
 
Any research that had previously been conducted by WCAs (e.g., market research or 
doorstep surveys) had examined self-reported behaviour or intentions, rather than 
examining impacts on real-world behaviour. However, while intentions have, in some cases, 
been found to act as a proxy for behaviour (Sheeran, 2002), it has been shown that 
individuals can be subject to certain biases when self-reporting behaviour (Nolan et al., 
2008). For example, respondents often exaggerate the extent to which they recycle (Shaw 
et al., 2007: Timlett & Williams, 2008). It is therefore imperative that objective measures of 
behaviour are used to monitor and evaluate the impact of nudge interventions.   
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The way that information was currently being disseminated to residents was also found to 
be a barrier to achieving further performance improvements. Information provision was, 
perhaps unsurprisingly, revealed to be the most common measure employed by WCAs to 
encourage households to recycle. Acknowledging that direct communications and 
marketing campaigns were not offering the same return on investment as perhaps they 
once did, some stakeholders reported that alternative mediums of communication had 
been explored or that there was appetite to do so. For example, Woking Borough Council 
carried out a doorstep interview approach to provide information directly to residents and 
address any barriers ‘on the spot’. While this approach appeared to have been impactful, it 
was expensive to introduce and not easily implemented at scale. 
 
In line with previous research, the mass distribution of leaflets/collection calendars was 
revealed to be the most widely utilised method for disseminating information directly to 
households in Surrey at the time of commencing the research (Mee et al., 2004). These are 
relatively inexpensive and straightforward to administer as they can be hand-delivered by 
agency staff or delivered by crews. However, research has shown that, while leaflets and 
more traditional marketing tools (e.g. posters, adverts) are cheap to administer, they can be 
ineffective for changing behaviour (Borgstede & Anderson, 2010). While some WCAs had 
trialled the use of wheelie bin hangers to communicate with residents, they had not 
examined the effectiveness of this medium for encouraging recycling behaviour. A review of 
the literature revealed that an experiment by Schultz (1999) found that using door hangers 
that had procedural (how to separate waste materials) and declarative (the environmental 
benefits of recycling) information printed on them were not an effective method for 
influencing recycling behaviour (Schultz, 1999). However, when hangers provided feedback 
on neighbourhood recycling norms, recycling levels increased. Previous research has 
therefore suggested that the efficacy of interventions designed to influence behaviour may 
be dependent on both the message content and the extent to which individuals are able to 
process them (Martinez & Scicchitano, 1998). It was therefore recognised that the nature of 
the message being communicated and the medium of communication may be equally 
important to consider when intervening to change behaviours (Borgstede et al., 2010).  
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Interviews also clearly highlighted that the challenge of achieving greater efficiencies had 
been undermined by the scale and pace of the cuts. The desire to find short-term solutions 
and balance budgets had begun to get in the way of developing new, joined-up approaches 
and blocked investments in preventative activities that could have delivered savings in the 
longer time. A further source of constraint was the consequent loss of institutional capacity 
that occurred due to the inevitable restructures that followed. There was evidence that 
acute budget and service pressures had encouraged a ‘retreat to silos’ at the operational 
level, with many stakeholders not shy about ‘passing the buck’ of responsibility to the WDA. 
This finding was consistent with a study by Durose et al. (2009: 8) who described how UK 
institutions had begun to misunderstand the needs and demands of their citizens across a 
range of topics, with the culture within English local government described as: “…inward-
looking, silo-based, resistant to change and challenge and more concerned with a self-
serving attachment to a particular model of delivery than thinking what would produce the 
best outcome for people in the locality.”  
 
6.4.1.3 User Related Constraints 
 
In response to the requirement to realise substantial year-on-year savings, many 
operational level interviewees reported feeling under intense pressure to develop longer-
term sustainable solutions. While there was a clear appetite to deliver more effective and 
efficient services, it was clear that the strategic capacity required to simultaneously deliver 
on both ‘reform’ and ‘cuts’ agendas was being stretched by the sheer scale of ongoing 
disinvestment. Frontline operational staff were required to work harder than ever before, 
taking on expanded workloads to protect service users from feeling the worst impacts of the 
cuts. Many reported being overwhelmed by the scale and nature of the issues faced, with 
public needs increasing at a time of high attrition due to restructures and redundancies.  
 
While decision-makers are vital for determining whether or not certain interventions can be 
introduced or for allowing experiments to be used to assess programme impacts, they were 
identified through the interview process as being a potential barrier to progress. The 
perceptions of key decision-makers (e.g. officers and elected members) can bear a strong 
influence in determining whether project proposals are taken forward to the 
implementation stage. For example, decision-makers may object to design, implementation 
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and evaluation proposals based on their own subjective perceptions and biases. There may 
also be political motivations for preventing a particular proposal from being implemented, 
as it may be feared that public backlash may occur and lead to complaints that might 
ultimately harm the political reputation of the local representative for the constituency. 
Indeed, challenges levied by project stakeholders during the development of the first field 
experiment (Chapter 8) were so disruptive that they resulted in a change of approach. 
 
During the interview process, the researcher put forward a number of suggestions for 
interventions and invited comment from interviewees. However, if taken into account, 
much of this feedback would have served to constrain the development of meaningful 
interventions and experimental designs. For example, several interviewees expressed 
resistance to some of the key elements required to conduct controlled field experiments. 
For example, one interviewee was against the principles of randomly allocating residents 
into treatment or control groups, while another argued that anything offered to one 
household should be also be made available to all other so that no resident would be better 
or worse off than another as a result of the proposed intervention. When probed about 
what their specific concerns were, both cited fears that the differential treatment of 
residents might provoke resident backlash or lead to negative press coverage.  
 
There was a general impatience, particularly on the part of more senior stakeholders, to 
ensure that any experimental studies would be conducted as quickly as possible. This 
finding aligned with a study on energy efficiency interventions, which found that 
policymakers were also impatient and often expressed a desire for quick, inexpensive 
studies (Vine, 2008). When it was explained that some of the proposed experimental 
protocol requirements required ethical approval and in-depth monitoring and evaluation 
techniques, there was palpable frustration expressed by some at the prospect of potentially 
having to wait up to six months for results to be made available.  
 
Decision-makers often have to resolve conflicts between different goals, either because the 
intervention may result in conflicting effects or because each political party prioritises 
different goals (Garling & Schuitema, 2007). For example, in the UK, the Conservative party 
may take the view that certain environmental policy interventions pose a threat to 
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economic development, while the Green Party would be more inclined to support them. 
Further, there can be conflicts between the goals of local authorities and central 
government. For example, while the UK government may support a policy intervention 
because it contributes towards their higher-level goal of reducing GHG emissions, this may 
conflict with local authority priorities of providing inexpensive and convenient services.  
 
Political decision-makers at the municipal are level closely tied to their voters and are 
therefore more likely to be personally sensitive to public opposition (Garling & Schuitema, 
2007). Further, should they perceive particular policy measures to be potentially ineffective 
or likely to face strong public resistance, they may be reluctant to introduce them (deGroot 
& Schuitema, 2012; Steg, 2008). It was therefore acknowledged that decision-makers may 
be risk-averse and, by way of inertia or to protect established relationships and reputations, 
may be resistant to participating in the research studies that were to be proposed by the 
researcher.  
 
Encountering this sort of resistance in organisations where various departments are 
involved in programme planning and implementation is not uncommon. Impatience and a 
desire for low-cost studies to be carried out expediently are often experienced in 
academic/industrial partnerships (Vine, 2008). While those responsible for measurement 
and evaluation (in this case, the researcher) may strongly advocate for the use of well-
developed and theoretically underpinned research designs for assessing a topic of interest, 
they often do not have full control over all aspects of the implementation. Consequently, it 
can take a single dissenting person to entirely undermine the effort. Compromise, 
therefore, must be reached to ensure that all parties are satisfied. 
 
6.4.2 Workshop 
 
In the first half of the workshop, which utilised the 4DB model, the discussion initially 
centred around the actor dimension. This was useful for helping workshop participants to 
consider who and what (beyond the individual) was enacting the behaviour. By covering 
more characteristics of the behaviour than would normally be afforded within policy-making 
circles, an open and far reaching discussion was prompted. This created an arena in which 
decisions about the environmental implications of food waste could be discussed alongside 
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technological and infrastructural solutions, thus leading to the identification of complexities. 
Once these had been mapped out, it became easier for participants to consider and discuss 
the relative importance of each characteristic and, for example, how these might change 
over time.  
 
Given the prevailing approach to behaviour change (Dolan et al., 2010), it was perhaps 
unsurprising that participants were unanimous in their initial individualist framing of food 
waste recycling. However, it was during the wider discussion that followed that participants 
began to acknowledge how wider interpersonal networks, communities or segments could 
also be viewed as actors and therefore be the target audience for interventions. Several 
participants recognised, however, that there were technological barriers to identifying and 
targeting specific audience segments for waste-related interventions in Surrey. While 
segmentation tools were available for to utilise, these did not easily map onto geographical 
collection round areas, this making it both logistically difficult and costly to pursue the 
prospect of using segmentation to inform the intervention process.  
 
The discussion about the actor dimension of the model did, however, later help to position 
social norm nudges as an attractive intervention choice since participants recognised the 
flexibility afforded by normative messaging since these could be addressed towards 
individuals/households using more direct media or to wider groups (be they communities, 
networks or segments) using mass media approaches. It was also recognised that close 
neighbours (e.g. other households on the street) might also bear influence on the decision 
to engage, through actual or perceived peer pressure to engage. For example, seeing that 
other households are using the service might encourage others to start recycling themselves 
because it is seen as the ‘done thing’ or ‘the right thing to do’. In other words, normative 
influences are at play.  
 
Regarding the domain dimension, and in line with the literature previously discussed in 
Chapter 5, participants acknowledged the wide range of psychological variables that have 
been associated with recycling food waste. While the importance of having an informed 
understanding of the various internal variables that may bear influence on a target 
behaviour, participants also noted that there was not enough expertise or resource in-house 
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to be able to carry out such research, with budget cuts restricting the extent to which such 
work could be contracted out. Under this dimension, there was also an interesting debate 
on the extent to which providing free or subsidised caddy liners might be an effective 
incentive to start/continue with food waste recycling. Research by WRAP found that 
authorities that do not provide an adequate, ongoing supply of liners to residents typically 
experienced greater levels of participation ‘drop off’, with many reporting that it proved 
difficult to re-recruit these households at a later date (WRAP, 2016). However, it was also 
recognised that current financial pressures would likely limit the ability for WCAs in Surrey 
to provide these to make it easier for households to engage.  
 
With regards to the final two dimensions, there was agreement that food waste recycling is 
usually an activity that is repeated, at least until such time as a household ceases to engage 
for one reason or another. Of note, discussions returned again to the norm-setting potential 
of food waste recycling as a visible behaviour that, if witnessed, may encourage others to 
follow suit. This discussion has merit, with much previous research concluding that 
witnessing recycling  can have a positive effect on others (Barr et al., 2001; White et al., 
2009). Finally, participants also touched upon arguments from practice theorists (e.g. Evans 
et al., 2013; Southerton & Yates, 2015) when they recognised that food waste recycling a 
‘bundled’ package of practices may be involved rather than a singular behaviour.  
 
When deliberating over each intervention using the benefits/barriers model in the second 
half of the workshop, participants were asked to decide between reducing barriers or 
enhancing the benefits. Most participants were aware that often the most effective way of 
changing behaviour is by improving the physical context in which the behaviour is enacted. 
However, while simple structural changes would generally be the preferred strategy from an 
effectiveness perspective, it was established in Chapter 1 that obtaining funding for new 
infrastructure was, by and large, no longer a viable option for local authorities. Similarly, 
due to their well-documented inadequacy for changing behaviour, informational 
interventions were not included for discussion. By the process of elimination, therefore, 
nudge interventions were shortlisted on the bases outlined in Section 6.3.3 from the full 
suite of possibilities to social norm messaging and visual prompts. Since these constitute the 
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focus of Chapters 8 and 9, a discussion of the literature relevant to each type of nudge is 
included within the confines of each individual chapter. 
 
6.4.3 Limitations & Future Research 
 
Semi-structured interviews are one of the most widely used qualitative methods of data 
collection and are valuable because they allow for an in-depth exploration of subjective 
viewpoints and lived experiences (Bradford & Cullen, 2012; Flick, 2009). Interview schedules 
guide conversation around a pre-defined topic while allowing respondents to articulate 
their views in their own words and discuss those issues that are considered most personally 
relevant to them (Choak, 2012). The schedule used in this research was useful for guiding 
the stakeholder interview process, but also allowed for other relevant, yet unanticipated, 
themes to emerge and develop as interviews progressed.  
 
Overall, the sample size was very small, which resulted in only a few respondents for each 
identified theme. More work would be required to determine whether this thematic 
analysis represented any great qualitative understanding of the status quo of local authority 
approach to behaviour change interventions. Nonetheless, it was felt that the research 
served to clarify and provide a more nuanced understanding of the status quo within the 
SWP, from the perspective of those whose day job it was to communicate with residents.  
 
Questions could also be raised about the rigour of the thematic analysis that was 
conducted. Coding of data was carried out, although not utilising a formally recognised 
coding technique or software, but rather through the experience and interpretation of the 
data by the researcher. A deep understanding of the data, acquired through repeated 
review of interview notes, instead served to formulate what data was important for 
addressing the research questions. Since there was no quantified measure of coding, 
subsequent research might not be able to build effectively on the themes generated herein. 
Different results may have also been found if alternative models had been used as the 
foundation for structuring the semi-structured interview schedules and/or for framing the 
results. However, interview participants were asked if there was anything else not discussed 
that they considered important, which should have reduced this potential bias.  
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Workshops were also limited by time and resource constraints. There was pressure on the 
researcher to closely follow interviews with the workshop session to ensure that decisions 
could be made about the direction of the research as quickly as possible. This therefore 
resulted in the workshops being organised, prepared for and held within the space of one 
month. Had more time been afforded to consider the workshops further, from a practical 
perspective there would have been more participants (numbers were limited due to diary 
availability and more assistants would have been used to capture outputs. From an 
academic perspective, it is likely that other models would have been considered and 
potentially utilised.  
 
For example, the Individual, Social & Material (ISM) model was designed as a tool for 
offering policymakers and practitioners a more practical alternative to having to understand 
and interpret the vast body of knowledge on behavioural factors that are derived from 
existing academic models and theories (Darnton & Evans, 2013). The tool, which was 
originally developed for the Scottish Government, was designed to be of use to those 
seeking to influence any form of pro-environmental behaviour (Southerton et al., 2011). 
This practical tool sought to combine the most pertinent influences on behaviour, drawn 
from across the disciplines, into a single, accessible model (Cox et al., 2012). It aims to bring 
insights from each discipline together into one place to simplify the decision-making process 
for those who have been tasked with addressing complex policy problems. On reflection, 
this model may have been more useful than the 4DB model to use as a tool for the initial 
conceptualisation of the behaviour of interest. It is likely that alternative models could also 
have been used in place of those others adopted within this chapter. 
 
6.4.4 Summary & Next Steps 
 
In addition to providing insight into the various constraints that were potentially at play 
within Surrey, the stakeholder interviews also served to highlight the insufficiency of those 
mediums traditionally employed to communicate with residents across the county. it was 
therefore considered fruitful for this research to broaden its scope to also explore the 
potential feasibility, affordability and efficacy of alternative media. 
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The 4DB framework also proved to be useful for stimulating broad discussion about those 
particular behavioural challenges associated with recycling food waste, without becoming 
overly focussed on particular influences, determinants or theoretical approaches. This 
allowed for the complexity of the behaviour to be revealed through discussion of each level 
and domain and to explore the relationships between each.  
 
Finally, the benefits/barriers model provided the means for comparing the evidence on the 
effectiveness of various strategies against the constraints identified herein and the products 
of the discussion that was facilitated by the 4DB framework. This exercise offered insight 
into which interventions might be possible to introduce in Surrey, given known constraints, 
and which would be too costly, controversial or logistically difficult to introduce and/or 
monitor the effects of. Together, and through process of elimination, these facilitated 
discussions served to narrow the interventional focus of the research to social norms and 
visual (reminder) prompts. Given their relatively lower barriers, these were identified as the 
‘low hanging fruits’ that, as judged by the participants themselves, would have the greatest 
chance of being successfully implemented and, by extension, derive positive outcomes.  
 
The next step, therefore, was to begin the intervention co-development process for each of 
the empirical studies described in Chapters 7 and 8. This involved working closely with key 
stakeholders from each participating WCA to co-design experimental research studies that 
would optimise the chances of deriving reliable and generalisable results by ensuring that 
both the design protocol and each of the interventions deployed were designed and 
implemented with these institutional constraints in mind.  
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7.1 Introduction 
 
7.1.1 Chapter Overview 
 
While all unique, humans exist within a social world and are therefore influenced by the 
people and the groups that surround them. Norms, defined as: “…informal, socially shared, 
and relatively stable guides of behaviour or attitude” (Melnyk, 2011: 22), are a potentially 
powerful source of motivation (Gockeritz et al., 2010; Schultz, 1999). While norms are: 
“…the behavioural expectations, or rules, within a society or group” (Dolan et al., 2012; 
268), social norms have been defined as the: “…rules and standards that are understood by 
members of a group…that guide and/or constrain human behaviour without the force of 
laws” (Cialdini & Trost, 1998: 152).  
 
Even the most rebellious of people tend to follow social norms to some extent (Solomon, 
2002). People are influenced by social norms because they want to ‘do the right thing’ 
and/or ‘do as others do’. They can thus help people interpret how to behave appropriately 
by signalling how one is expected to behave, particularly in uncertain or ambiguous social 
situations (Cialdini & Goldstein, 2004; Smith et al., 2012). Nudge interventions can, 
therefore, be designed to capitalise on the fact that much human behaviour is a product of 
interactions between individual psychological states and the influence of the social context, 
which is often largely undetected by individuals (Allport, 1985; Schwartz, 1977; Gardner & 
Stern, 2002).  
 
This chapter seeks to experimentally investigate the efficacy, affordability and sustainability 
of selected nudge messages and mediums. It commences with a review of the theoretical 
underpinnings of social norm-based nudge interventions, before critically reviewing the 
existing evidence base on those nudges designed to target norm perceptions in order to 
influence behaviour. The chapter then outlines the methodology used to explore the 
efficacy and affordability of introducing a social norm-based nudge intervention at scale 
within Surrey. Using bin hangers as the medium of delivery, several different normative 
messages were delivered to households, with behaviour (participation) monitored before 
and after the introduction of the intervention.  
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7.1.2 Theoretical Literature 
 
For almost a century, researchers have been highlighting the human predisposition to 
behave normatively, with many identifying ‘other people’ as a key influence on societal 
attitudes and behaviours (Asch, 1952; Sherif, 1936). For example, Asch (1956) demonstrated 
the powerful influence of conformity, while Milgram (1973) highlighted the extent to which 
people will comply with those in authority. While much research on norms has focussed on 
conformity and compliance (see Cialdini & Goldstein, 2004), another dominant theme in 
social psychology literature has been the study of social influence.  
 
Social influence theory underscores the role that social norms can play in influencing 
behaviour and describes the psychological change in an individual that results from the 
behaviour of others (Schultz, 1999; Schultz et al., 2007). According to this theoretical 
perspective, in a given context people decide what sort of behaviour is ‘normal and 
acceptable’ either through direct observation of or by considering common perceptions of, 
how others act, think or feel (Aarts & Dijksterhuis, 2003; Forgas & Williams, 2001).  
 
When individuals are motivated to conform to the group norm in a bid to be liked by 
members of the group, this is known as normative social influence (Deutsch & Gerard, 
1955). Normative social influence is based on an individual’s perceptions of other people’s 
behaviour and/or their perceptions of the extent to which other people approve or 
disapprove of the behaviour in question (Bergquist & Nillson, 2016; Cialdini et al., 1990). 
Normative social influence has been widely studied and findings are now well established 
(see Cialdini & Goldstein, 2004 for review). Conformity to group norms has been shown to 
occur most often in situations where people are uncertain about how to behave (Smith et 
al., 2007) or when norms are highly salient (Wellen et al., 1998). Even those with low 
conforming personalities have been shown to be susceptible to group norm conformity 
(Belvedere & Pasewark, 1976).  
 
Early research on normative social influence examined the extent to which directly 
witnessing the behaviour of others can result in behavioural change. For example, Milgram 
et al. (1969) asked a research colleague to stop on the corner of a busy street in New York 
City and stare at the sky. Most people walked straight past, with only a few pedestrians 
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stopping to try and see what he was looking at. When the number of confederates 
increased to fifteen, almost half of all pedestrians stopped. Together, these results illustrate 
the concept of ‘social proof’. That is, the assumption that there must have been a good 
reason to look up either because many others were doing it or because witnessing these 
confederates engendered a belief that it must be important. People were not looking up 
due to perceived peer pressure or fear of being sanctioned; they behaved in the same way 
as the group because they assumed that there must be something important to see because 
so many others were looking up. In other words, they relied on the actions of a group to 
make their own decision.  
 
Goal Framing Theory (GFT) (Lindenberg & Steg, 2007) provides another theoretical account 
of how normative influence may operate. The authors postulate that situational cues both 
frame and activate information processing and motivate individuals towards achieving three 
types of goal: gain, hedonic and normative. The first goal is concerned with an individual’s 
resources, the second is concerned with pleasure-seeking and the final one operates by 
increasing sensitivity about how to behave appropriately. According to Lindenberg & Steg 
(2013), pro-environmental behaviours can be promoted via the normative goal because 
witnessing others engaging in a behaviour can signify the appropriate way to act. Therefore, 
even the mere presence of others behaving in a certain way can serve to activate norm 
goals and, in turn, influence behaviour.  
 
The Focus Theory of Normative Conduct asserts that focussing attention on the norm can 
strengthen the degree of normative influence (Cialdini et al., 1990). Accordingly, norms can 
be made temporarily salient when a person consciously or unconsciously focuses on them. 
For example, a road sign that prompts drivers to slow down outside a school draws 
attention to the norm of ‘safe driving behaviour’. This assertion has been tested in a series 
of field experiments that have demonstrated that norm-violations can be used to enhance 
salience and reduce littering behaviour (see Cialdini, 2000).   
  184 
Considered together, these theories suggest that waste behaviours could be encouraged by 
providing situational cues to frame the normative goal and by ensuring that attention is 
focussed on them. They have illustrated how other people’s behaviour can be used as a 
heuristic cue for our own behaviour (i.e., we do what others do) and how we attribute 
cognitive weight to others. Consequently, providing information on what others do and 
think may have an impact on behaviour because recipients should be motivated to be seen 
the way they see themselves; as sensible people who do the right thing. Providing people 
with such information can also serve to highlight what the ‘acceptable’ form of behaviour is. 
In other words; the social norm.  
 
7.1.3 Turning Theory into Practice 
 
7.1.3.1 Social Norms 
 
In social situations, people decide what sort of behaviour is socially ‘normal and acceptable’ 
either through direct observation of or by considering our perceptions of, how others act, 
think or feel (Aarts & Dijksterhuis, 2003; Forgas & Williams, 2001). Social norms are 
therefore the: “…rules and standards that are understood by members of a group…that 
guide and/or constrain human behaviour without the force of laws” (Cialdini & Trost, 1998: 
152). They can serve as cues to help individuals interpret how to behave appropriately and 
to signal how they are expected to behave in uncertain or ambiguous social situations 
(Cialdini & Goldstein, 2004; Smith et al., 2012). In this way, social norms are: “…informal, 
socially shared, and relatively stable guides of behaviour or attitude” (Melnyk, 2011: 22). 
Even the most rebellious individuals tend to follow social norms to some extent (Solomon, 
2002). 
 
7.1.3.2 Normative Perceptions 
 
While many people will have never consciously monitored their neighbours’ recycling 
behaviour, or tried to estimate how many of their neighbours actually do recycle, most 
people (if asked) would be able to provide an estimate. Such estimations are known as 
normative beliefs or perceptions (Nolan et al., 2011), which are subjective and based on an 
individual’s unique experience (Tankard & Paluck, 2016). While limits on perception do 
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exist, individuals are nonetheless motivated to comprehend what behaviour is normative 
within whichever communities they identify with personally. This motivation is rooted in the 
desire to be accurate about ‘social facts’, to feel a sense of belonging within a community 
and to avoid being socially rejected as a result of deviating from the norm (Blanton & 
Christie, 2003; Cialdini & Goldstein, 2004).  
 
Building on the conceptualisation of normative social influence put forth by Deutsch & 
Gerard (1955), Cialdini et al. (1990) distinguished between two types of norm perception. 
Descriptive norm perceptions, or ‘descriptive norms’, reflect an individual’s beliefs about 
group member behaviour, specifically about what is most commonly done in a given 
situation. They describe the majority, or ‘typical’, behaviour of significant others in specific 
situations (Cialdini et al., 1990). Injunctive norm perceptions, or ‘injunctive norms’, on the 
other hand, are prescriptive, signifying an individual’s beliefs about whether other people in 
a social group approve or disapprove of a behaviour (Cialdini et al., 1991; Reno et al., 1993). 
In other words, they describe how one ‘ought’ to behave (Berkowitz, 2004). DNPs and INPs, 
while highly correlated, represent distinct motivational sources (Cialdini et al., 2005), and 
thus exert: “…independent and distinct effects on intentions and behaviour” (Smith et al., 
2008: 354). Descriptive norms motivate action by signifying which behaviour is the most 
effective in a particular situation, whilst the prospect of receiving a social reward or sanction 
motivates action via injunctive norms (Cialdini et al., 1990).  
 
Taking advantage of the fact that a number of environmental inputs contribute to the 
formation of norm perceptions, interventions can be tailored to influence perceptions and, 
in turn, behaviours. Therefore, should a policymaker or behaviour change practitioner wish 
to influence actual community norms, they should (in theory) be able to do so by 
introducing interventions that seek to influence perceptions of the norm. By harnessing the 
power of normative social influence, local authorities have at their disposal a potentially 
effective, low-cost means for encouraging waste behaviours (Griskevicius et al., 2008; Nolan 
et al., 2011).  
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7.1.3.3 Sources of Norm Perceptions 
 
Norm perceptions can be formed in several different ways. For example, perceptions can be 
formed by personally witnessing members of a reference group recycling, by reading a 
newspaper story about how most people in the area recycle or by learning that the local 
authority has introduced a rule making it compulsory to recycle. Some or all of these may 
lead a person to infer that recycling is the normal and socially desired behaviour. Should 
that person then recycle or express a favourable opinion about recycling to other group 
members, then they themselves become a source of information about the prevailing 
norms. This then forms a cyclical pattern that serves to reinforce norms over time (Markus 
& Kityama, 2010; Paluck & Shepherd, 2012). 
 
It is important to distinguish attitude and norm change because they involve using different 
strategies and produce different results. While attitudinal interventions seek to influence 
how you feel about a behaviour (e.g., ‘I enjoy recycling’), normative interventions seek to 
change your perceptions about how other people feel or behave (e.g., ‘Most people in my 
neighbourhood recycle’ and ‘Most people in my town think recycling is important’). Some 
researchers have actually suggested that normative perceptions are more flexible than 
attitudes and so may be easier to change (Tankard & Paluck, 2016). Attitudes usually 
develop over longer periods of time and can be strongly linked to personal experiences and 
other beliefs and ideologies. Attempts to counteract strong beliefs usually take time and, as 
a result, can be expensive. So, rather than convincing people that recycling is important, a 
normative intervention will usually: provide information that shows that most other people 
recycle, release new guidelines that originate from a trusted institution or will advertise that 
a popular personality recycles (Tankard & Paluck, 2016).  
 
A key source of information about group norms are the behaviour and opinions of reference 
group members. Previous research has shown that certain social referents can have 
particular influence on norm perceptions. The beliefs and behaviour of these key individuals 
are more psychologically salient than those of others. In other words, they are noticed and 
weighted more heavily (Tankard & Paluck, 2016). The salience of the social referent is 
derived from the personal connections they have with the individual and with other group 
members, rather than from holding a higher status or leadership role in the group. Many 
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policymakers have sought to identify these individuals and use them to promote the desired 
norms and behaviours (Valente & Pumpuang, 2007). 
 
Another environmental input can originate from those institutions (e.g., governments, 
courts, schools or mass media) that provide governance, education or organisation to 
citizens (Hodgson, 2006; Markus & Kitayama, 2010). Decisions or innovations emerging from 
such institutions can signify which behaviours and opinions are most typical and desirable. 
Institutions may influence norm perceptions directly or indirectly and can both 
communicate, and be affected by, norms (Hodgson, 2006; Markus & Kitayama, 2010). For 
example, a key purpose of a court is to prescribe certain legal social norms to deter 
individuals from engaging in criminal behaviour (Sunstein, 1996). Social identity theory 
(Tajfel & Turner, 1979) would suggest that, provided that group members view the 
institution and their views as credible and legitimate (e.g., the group trusts that their 
interests will be represented by the institution), certain institutions can be an effective 
source of normative information (Tyler & Jackson, 2014).  
 
While witnessing other people’s behaviour and signals from trusted institutions are 
recognised to be important sources of norm perception, this thesis is focussed on reviewing 
the conditions under which norm perception and behavioural change is most likely to occur 
using nudge interventions. While changes to perceptions can occur naturally, it is also 
possible for them to be experimentally manipulated by communicating normative 
information. This approach involves gathering credible information about actual behavioural 
norms and disseminating this information using traditional mass media methods (e.g. direct 
mail, posters, newspaper articles, electronic or social media) (Borsari & Carey, 2003; Perkins 
& Craig, 2006). 
 
7.1.3.4 Changing Behaviour using Normative Messages & Feedback 
 
Much early research on social norm-based nudges was conducted within non-
environmental behavioural domains. The approach was widely applied to a number of 
different health-related behaviours (e.g., fruit consumption (Stok et al., 2012); cancer 
screening (Sieverding et al., 2010), and proved to be especially popular for tackling the 
excessive consumption of alcohol on US college campuses (Larimer et al., 2004; Wechsler, 
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2003). By 2003, more than 350 campuses had implemented this approach for targeting 
binge-drinking. By distributing information about the actual (lower) prevalence of 
consumption behaviour, students’ perceptions of the norm tend to align with the more 
realistic standard (Figure 34).  
 
 
 
 
Figure 34: Normative Misperception Hypothesis (Borsari & Carey, 2003) 
 
While changes in perceptions often translated into corresponding changes to alcohol 
consumption (Perkins & Berkowitz, 1986), these early results were mixed. Haines & Spear 
(1996) carried out a three-year combined social norm and outreach campaign that 
highlighted the actual norms for campus alcohol consumption with the aim of reducing 
student overestimations. The proportion of students that erroneously believed that most of 
their peers were binge drinking reduced from 70% to 50% over two years. Perkins & Craig 
(2002) also successfully applied the approach to reduce alcohol consumption levels amongst 
first-year students by 21%. However, while some campaigns successfully reduced alcohol 
consumption (DeJong et al., 2006; Turner et al., 2008), others failed to make any significant 
changes (Clapp et al., 2003; Granfield, 2005). 
 
The rationale for using social norms messages to reduce levels of alcohol consumption first 
derived from the finding that students tend to overestimate the extent to which their fellow 
students consume alcohol (Borsari & Carey, 2003). Perkins & Berkowitz (1986) suggested 
that individual behaviours can be influenced by the misperceptions we hold about how 
other people in our social group think and behave (cited in Perkins, 2003). Their research 
highlighted that people tend to overestimate the prevalence of certain problem or ‘risky’ 
behaviours (e.g. binge drinking, smoking), and underestimate the prevalence of healthy or 
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‘protective’ behaviours (Berkowitz & Perkins, 1987; Perkins, 1997; 2003). Most studies have 
since revealed that individuals also tend to over or underestimate the extent to which they 
think other people consider the target behaviour to be acceptable (Berkowitz, 2004; Borsari 
& Carey, 2003; Perkins, 2002). Misperceptions of this nature have also been documented 
for a number of non-health-related behaviours, including bullying, gambling and tax 
compliance (Bigsby, 2002; Larimer & Neighbors, 2003; Wenzel, 2005).  
 
Providing normative feedback about behavioural performance is therefore expected to 
result in behavioural change by signalling to recipients that the prevalence of the target 
behaviour within a relevant social group is different to what they had perceived (Nomura et 
al., 2011; Schultz et al., 2007). These underestimations form a standard for people to 
compare themselves against. Cialdini & Goldstein (2004) explained that social norms also 
work by providing individuals with cues to help them determine how to behave, particularly 
in situations of uncertainty, while Keizer & Schultz (2011) explained that some people 
conform to social norms to avoid social sanctions and to be liked by others. Social norms can 
even influence behaviour without a person being aware of their effect (Gockeritz, 2010). 
 
While individual motives and goals often drive pro-environmental behaviour, these can be 
constrained by the context in which the behaviour is enacted. Melnyk (2011) explains that 
context increases the salience of the social norm for how to behave. Normative nudges are 
based on established academic theories that consider human behaviour to be the product 
of interactions between individual psychological states and the influence of the social 
context (Allport, 1985), the latter often largely undetected by individuals (Schwartz, 1977; 
Gardner & Stern, 2002).  
 
This approach has been successful for influencing behavioural change within other domains 
(e.g., tax payments, organ donation) (BIT, 2013). For example, by including social norm 
messages in tax repayment reminder letters, the HMRC increased payment compliance 
significantly more than a control group (Hallsworth et al., 2014), thus demonstrating how 
simple changes to message wording can result in significant behavioural change and 
financial savings (in this case, an additional £1.2 million in taxes collected). However, early 
attempts to encourage pro-environmental behaviour change using social norm messages 
  190 
produced equivocal results (e.g., Cialdini, 2003: Wechsler et al., 2003). Since individuals 
have been shown to hold incorrect beliefs about what motivates their own behaviour 
(Nolan et al., 2008), social norm-based nudges could thus provide a greater return on 
investment than traditional information-based campaigns for encouraging food waste 
recycling behaviour (Burchell et al., 2013). 
 
7.1.4 Previous Applications 
 
7.1.4.1 Pro-Environmental Behaviours 
 
Normative interventions have proven to be a particularly popular technique for encouraging 
reductions in domestic energy consumption behaviour (e.g., Allcott et al., 2013; Dwyer et 
al., 1993). Household energy consumption can be influenced simply by informing customers 
about the energy consumption behaviour of other households in their neighbourhood. A 
large-scale (N = 80, 000 households) experiment by OPower, a large US utility company, 
tracked energy consumption and used utility bills as the medium for informing customers 
about how their personal energy usage compared to their neighbours (Allcott, 2011; Allcott 
& Mullainathan, 2010; Allcott & Rogers, 2014). This intervention produced a sustained 
reduction in energy consumption of 2%, which was greater than had previously been 
achieved through other means (e.g., increasing the unit price).   
 
When Roskilde University identified that energy consumption was an issue but did not have 
the budget to allow for the widespread introduction of energy-saving technology measures, 
a research study was conducted to explore how best to encourage students to turn off the 
lights after leaving a room. Stickers containing a descriptive norm message (“More than 85 
percent of the students at Roskilde University remember to put out the lights. Do you?”) 
were placed next to light switches. In those buildings participating in the study, there was a 
26% reduction in the number of lights that were left on at the end of the day (Jespersen, 
2014). Finally, when examining domestic energy conservation behaviour, Nolan et al. (2008) 
also found that a descriptive norm message (“Most of your neighbours’ conserve…”) was 
significantly more effective than messages that appealed to financial, moral or 
environmental motivations.   
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Normative messages have not been the sole preserve of energy conservation researchers. In 
a now-infamous experiment, Goldstein et al. (2008) demonstrated that signs in hotel rooms 
that informed guests that ‘Almost 75%’ of former guests reused their towels (descriptive 
norm) resulted in much greater levels of towel reuse (41%) than a sign that stressed the 
environmental importance of towel reuse (35%). A similar experiment found a significant 
effect on towel re-use when descriptive and injunctive norm messages were aligned, but 
not when presented in isolation (Shultz et al., 2008).  
 
The potential effectiveness of using normative feedback to change recycling behaviour has 
been investigated previously (Dwyer et al., 1993; Nigbur et al., 2010; Porter et al., 1995; 
Schultz et al., 1995). When Lynas et al. (2004) used leaflets to provide positive, negative and 
neutral feedback on borough-level recycling participation levels to households in one 
London borough they detected no effect on behaviour. However, Schultz (1998) successfully 
increased the participation efficacy of current recyclers by providing feedback on the 
current and historic recycling behaviour of households and neighbouring streets. Using 
comparative norm feedback to improve recycling participation, Nigbur et al. (2005) found 
that the most effective means of applying social pressure was to report that the 
participation was ‘worse than’ another group.  
 
7.1.4.2 Food Waste Recycling Behaviour 
 
Whilst social norm approaches had proven to be particularly effective for encouraging 
reductions in energy consumption and improvements to recycling behaviours (e.g., 
Abrahamse & Steg, 2013), surprisingly little research had examined the efficacy of such 
interventions in the context of food waste. A comprehensive review of both academic and 
grey literature (undertaken to inform the research direction in 2013) revealed just one 
previous study that had examined the effect of normative feedback on food waste recycling 
behaviour.  
 
This large-scale RCT study of households in Oldham, England examined the effect of 
providing normative feedback on increasing food waste recycling participation rates 
(Nomura et al., 2009). A total of 9,082 houses (split in half between treatment and control 
groups) were monitored to establish baseline participation levels and were measured again 
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the week following the delivery of two sequential feedback cards. These cards provided 
households with information on the performance of their own street compared to the 
neighbourhood average. Each card included the text: “Did you know: X per cent of homes 
on X street recycle their food waste. The average for the area is Y per cent.” Smiley or sad 
face emoji’s were also included depending on whether their street’s performance happened 
to fall above or below the average for their neighbourhood. The card concluded with a ‘call 
to action’ message encouraging residents to become ‘The best street in Oldham’ and 
provided procedural information on how to participate.  
 
Following this intervention, participation for households in the control group had dropped 
by 1% whilst the treatment group participation rate had increased by 2%. While the trial did 
produce a positive impact on behaviour, the short length of the study also meant that there 
was not enough time-series information to produce a robust, conclusive set of results. The 
study also compared the participation rates at the street, rather than the individual 
household, level. It was therefore not possible for the authors to draw any firm conclusions 
on whether household level feedback would have produced different results.  
 
7.1.5 Gaps in Knowledge & Practice 
 
Normative nudges have already proven to be a particularly effective strategy for 
encouraging a variety of pro-environmental behaviours (e.g., Bergquist & Nillson, 2016; 
Cialdini, 2007; Cialdini et al., 1990; deGroot et al., 2013; Goldstein et al., 2008; Nigbur et al., 
2010; Nolan et al., 2008; Schultz, 1999; Schultz et al., 2007). While promising, little research 
(at the time of commencing) had examined the effectiveness of this approach in the context 
of local authority food waste recycling, nor had the feasibility of implementing such an 
approach on such a large scale in a real-world setting been widely considered. The 
remainder of the section outlines the specific gaps that are addressed herein. 
 
7.1.5.1 Message Type & Medium 
 
Conveying information about how the majority of significant others are behaving (the 
descriptive norm), or the extent to which they approve of the behaviour (the injunctive 
norm), had been widely used as a strategy for motivating a variety of pro-environmental 
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behaviours (e.g., deGroot et al., 2013; Nigbur et al., 2010; Schultz, 1999). Such interventions 
involve providing individuals or households with information that indicates that the target 
behaviour is very common (e.g., “70% of households in your neighbourhood conserve 
energy”) or socially approved of (e.g., “70% of households in your neighbourhood think that 
energy conservation is important). While much research had examined the isolated 
effectiveness of exposing individuals to descriptive and injunctive norm messages (e.g., 
Schultz et al., 2008; Goldstein et al., 2010), few studies had compared their relative effects. 
To address this gap, this study sought to compare the relative effects of descriptive and 
injunctive norm messages on food waste recycling behaviour.  
 
As established in Chapter 6, the persuasive ability of nudge appeals can depend both on the 
nature of the information being conveyed and the extent to which the delivery medium 
facilitates effective cognitive processing of the message. Some have questioned whether 
messages delivered via direct mail are always received and understood (Martin et al., 2006), 
while others have found evidence to suggest that leaflets may be dismissed by households 
as junk mail (Read et al., 1999). While such modes of communicating information have been 
tested in academic studies (e.g., leaflets, posters, newspaper advertisements) (Evison & 
Read, 2001; McDonald & Ball, 1998; Read, 1999; Timlett & Williams, 2008), results have 
been variable.  
 
Local authorities have typically used direct mail (e.g., leaflets or postcards) to distribute 
information directly to households, principally because they are relatively inexpensive and 
straightforward to administer (Mee et al., 2004). However, the extent to which messages 
delivered using these transient means are processed and understood has previously been 
called into question (Borgstede & Anderson, 2010; Read et al., 1999). While alternative 
modes of communicating information have been experimentally tested (e.g., Read, 1999; 
Timlett & Williams, 2008), results have been mixed. Stakeholder interviews (Chapter 5) 
highlighted the insufficiency of the current mediums typically employed to communicate 
with residents across the county.  
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7.1.5.2 Outcome Measurement 
 
Whilst the power of normative influence had been well documented by the time the 
research commenced, many findings had emerged from highly controlled laboratory 
experiments where the salience of variables could be very easily manipulated (e.g., Lapinski 
& Rimal, 2005). Consequently, there were gaps in understanding the most effective ways to 
harness the power of norms in real-world contexts (Smith et al., 2012). Given that a mixture 
of different influences can ‘overpower, dilute or distract’ how norms operate in a real-world 
setting (Goldstein et al., 2008), it was recognised that controlled lab-based studies may have 
exaggerated the influence of social norms on behaviour (Cialdini & Goldstein, 2004).  
 
Most research had also focused on the extent to which social norms predicted self-reported 
behaviour or behavioural intentions, rather than examining impacts on real-world 
behaviour. While intentions have, in some cases, been found to act as a proxy for behaviour 
(Sheeran, 2002), it has been shown that individuals can be subject to certain biases when 
self-reporting behaviour (Nolan et al., 2008). For example, respondents often exaggerate 
the extent to which they recycle (Shaw et al., 2007: Timlett & Williams, 2008). This research 
study, therefore, sought to address this gap by using a controlled experimental research 
design and by measuring actual, rather than self-reported, behaviour. 
 
7.1.5.3 Sustainability of Effects 
 
Policy interventions only become cost effective if, in the longer term, they ensure that the 
target behaviour becomes self-reinforcing even if the policy instrument is later withdrawn. 
Dry recycling provides a good example of where this has happened in the past. When 
recycling programmes were first introduced, there was a lot of public resistance. However, 
over time, recycling has become second nature for most households who have come to 
view it as the social norm. This change in viewpoint has led to increased participation even 
in places where the behaviour was not enforced. The most effective policy instruments, 
therefore, are the ones that encourage a short-term change in behaviour but also result in 
longer-term changes to social norms.   
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Results from experimental studies that had included longer follow-up measurements also 
suggested that, following the discontinuation of an intervention, the effectiveness often 
wears off or disappears over time. Indeed, the interviews described in Chapter 6 revealed 
that initial increases in food waste recycling behaviour immediately following interventions 
can ‘drop off’ as time passes. Repeating the measurement again several months later can 
account for such decay and test whether the intervention has encouraged habits to form 
and be maintained (Woodward et al., 2005). At the time of review, few studies had included 
follow-up measures of behaviour (beyond the immediate post-intervention measure). This 
study therefore also included a follow-up period of monitoring to evaluate the degree to 
which the impact of the intervention was sustained over time.  
 
7.1.6 Chapter Objective(s) 
 
This chapter therefore addresses Research Objective 4 by experimentally investigating the 
efficacy, affordability and sustainability of nudge messages and mediums for influencing 
food waste recycling behaviour in Surrey. The research questions and experimental 
hypotheses (where relevant) below were therefore devised. 
 
RQ4. To what extent are the selected nudge interventions effective in improving the target behaviour, 
and for sustaining these improvements over time in Surrey? 
 
H1  Compared with baseline (T1), post-test participation (T2) will be different in 
treatment than in control groups. 
 
H2 Compared with baseline (T1), there will be a difference in post-test 
participation (T2) between the descriptive and injunctive norm conditions.   
 
H3 There will be a difference in post-test (T2) and follow-up participation (T3) 
between groups. 
 
In addition to the experimental questions of interest, this chapter also sought to consider 
the efficacy, affordability and feasibility of using bin hangers as a medium of delivery.   
 
RQ5. How effective, affordable and practically feasible were the chosen mediums of message delivery? 
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7.2 Methods  
 
7.2.1 Experimental Design 
 
Representing the ‘gold standard’ of experimental design, it was initially envisioned that a 
Randomised Control Trial (RCT) design would be employed for this study. However, random 
assignment proved difficult to achieve, for reasons discussed in Chapter 4. Seeking to 
introduce some form of experimental control, it was determined that a quasi-experimental 
research design would be the next preferable option. Whilst quasi-experiments resemble 
‘true’ experimental research insofar as independent variables (IV) are manipulated while the 
dependent variable (DV) is measured, participants are not assigned randomly to conditions 
(Figure 35). Since random assignment is lacking, there is a greater likelihood that between-
group differences (e.g., individual differences, demographic characteristics or baseline 
behaviour) may serve to confound the results.  
 
Pre-test  Condition Post-test 
 
  O1       XE      O2 
--------------------------------------------------------  
  O1       XC      O2 
 
* The dotted line signifies non-equivalence 
 
Figure 35: Quasi-Experimental Design 
Importance is therefore placed on executing as much control over how non-random 
assignment is executed as possible. Researchers must consider alternative explanations one 
by one to decide which are most plausible, and then use logic, design and measurement to 
assess whether any may be operating in a way that could explain any observed effects. 
Since any prior differences between groups can affect the outcome of the study, such 
differences can lead researchers to conclude that the intervention did not make a difference 
when it actually did (and vice versa). Therefore, efforts were made to try and control for any 
possible confounding variables. A Non-Equivalent Comparison Group (NECG) pre-test/post-
test quasi-experimental design was selected for use in this study.  
 
The NECG design includes a treatment group where behaviour is pre-tested before receiving 
a treatment (nudge intervention) and then is subsequently post-tested. At the same time, 
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there is a non-equivalent control group receiving pre and post-tests at the same time but 
does not receive the intervention. A non-equivalent control group is matched using certain 
pre-existing characteristics that are shared with individuals belonging to the treatment 
group. In this study, the IV (message) had three ‘levels’: descriptive norm, injunctive norm 
and reminder prompt, while the DV (behaviour) was the frequency of food waste recycling 
participation.  
 
The treatment involved the one-off distribution of the bin hangers described below to 
households within three geographical collection round areas in WBC. Households belonging 
to each of these three treatment areas received a single version of the hanger, while 
households within two additional collection round areas acted as a control group and thus 
received no hanger.  
 
7.2.2 Participants & Setting 
 
Households were the target participants, and unit of analysis, for this study which was 
carried out within the geographical collection areas covered by Woking Borough Council 
(WBC). One of the 11 WCAs in Surrey, at the time of designing this research study, WBC was 
home to a population of 99,198 individuals residing within 39,467 households (an average 
of 2.49 persons per household) (ONS, 2011). Slightly more than half (50.46%) of the 
population were female (ONS, 2011) and, while 75% of residents identified as ‘white 
British’, it was still the most ethnically diverse borough in the county (ONS, 2011). Three-
quarters of the population lived in detached, semi-detached or terraced properties, and 
more than 70% of residents were homeowners (ONS, 2011).  
 
The experimental study was employed within the residential areas of Byfleet and West 
Byfleet. Byfleet is a residential area in WBC that is characterised by medium density 
suburban housing. Largely surrounded by green belt land, Byfleet is separated from other 
urban areas of the WBC (including West Byfleet) by the M25 motorway. The West Byfleet 
area includes the village centre next to West Byfleet station and the surrounding residential 
area, built during the inter-war period. Many of the residential areas with fewer houses 
have considerable character, while the housing to the north of the station is generally older.  
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7.2.3 Selecting the Sample 
 
Since the random assignment of households to treatment and control groups was 
logistically infeasible, collection rounds (geographic areas, usually around 1,000 households 
in size that are serviced by the same collection vehicle on the same day each week) were 
instead chosen as the unit of analysis. Each collection round contained enough households 
to achieve statistical power and it was logistically feasible to conduct participation 
monitoring in tandem with usual refuse and recycling collections. As WBC had seven 
collection round areas for each of the five collection days, this provided a potential pool of 
thirty-five areas from which to select enough to satisfy the requirements of the design and 
proposed statistical analyses. 
 
Since the lack of randomisation in quasi-experimental studies (particularly those using 
convenience samples) can result in the selection of non-equivalent samples, it is 
recommended that steps are taken to try and ensure that non-equivalent samples are as 
similar in nature as possible prior to introducing an intervention. In this case, efforts were 
made to attempt to control for baseline recycling behaviour and certain socio-demographic 
characteristics) before sampling from the wider population.  
 
Since recycling behaviour in Surrey was not routinely measured at the individual household 
level (Chapter 5), it was not possible to precisely control for the baseline participation levels 
within each of the 35 potential collection round areas. The researcher had to rely on 
anecdotal evidence provided by interviewees to make an informed, yet inherently 
subjective, judgement about the baseline performance of each round area. From the 
shortlist of potential collection round areas that were produced following this exercise, a 
demographic profiling tool known as Mosaic Public Sector (Experian, 2016) was used to 
shortlist those areas with demographic profiles similar to the wider WBC population.  
 
Mosaic Public sector is a tool that is widely used by local authorities to profile and target 
different sections of the population. It classifies the UK population into 69 types and 15 
groups based on over 400 data variables (54% are derived from the UK Census and 46% 
from Experian's own database) (Mosaic, 2013). This data is updated annually to reflect 
changes in the population and includes the edited electoral roll, lifestyle survey information, 
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consumer credit activity, Post Office address file, shareholders register, house price and 
council tax information and ONS local area statistics. The accuracy of their results is verified 
through a programme of qualitative observational fieldwork (Experian, 2014). A Mosaic 
group profile was produced for each WBC as a whole and correlation analyses were carried 
out to compare profiles for each individual collection round against this WBC level profile. 
Ordnance Survey (OS) maps were then used to check for variations with respect to urban vs. 
rural housing density before the final rounds were chosen (Table 20). 
 
Table 20: Treatment and Control Group Information 
 Collection round Households in round 
Control group Monday_3 & 6 1789 
Descriptive norm Tuesday_5 925 
Injunctive norm Wednesday_5 976 
Reminder Prompt Friday_6 589 
 
7.2.4 Materials 
 
7.2.4.1 Generating the Normative Information 
 
The success of social norm messages can be dependent on the credibility of the data 
included in the messages. For example, Granfield (2002) attributed the failure of an 
intervention at a US college to the fact that almost half of the sample reported that they did 
not believe the social norm information being used. Others have also underscored the 
importance of ensuring that the information used in normative messages is believable to 
prevent it from backfiring (Burchell et al., 2013; Cialdini, 2003). Since the success of social 
norm approaches is highly dependent on the credibility of the data included in the 
messages, it was imperative that the normative messages were created using a realistic 
measure of behaviour. 
 
As it was not possible to use actual behavioural data, the social norm messages were both 
generated using responses from two of the items included in the questionnaire described in 
Chapter 4 (Table 21). Of the total number of responses to the overall survey, approximately 
one-third were residents from the Woking Borough Council are (Nsample = 542). The 
demographic data collected showed that the respondent sample was broadly 
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representative of the wider WBC area. A summary of responses to the two survey questions 
are provided in Table 22. 
 
Table 21: Survey Questions & Measurement Scales 
 Question Scale 
Descriptive Norm Do you use your food waste collection service? Dichotomous (yes/no) 
Injunctive Norm 
To what extent do you agree it’s important to use 
your caddy for your food waste? 
7-point Likert scale of 
agreement 
 
Those WBC respondents answering ‘yes’ to the descriptive norm item were used to 
generate the percentage that would be used in the descriptive norm message. To develop 
the injunctive norm messages, the percentage of respondents who agreed to some extent 
(e.g., those selecting 5, 6 or 7 on the Likert scale) with the injunctive norm item were 
included. Since the objective was to compare the relative effectiveness of descriptive and 
injunctive norm messages, percentage scores for both groups were rounded down to 70% 
but prefixed with the quantifier phrase “More than”. By keeping the normative values 
consistent, this ensured that any behavioural change could be attributed to the norm 
message wording rather than to disparate numerical values.  
 
Table 22: Questionnaire Responses 
 
Counts % 
Yes No ? Total Yes No ? Total 
Descriptive Norm 353 134 n/a 487 72.5 27.5 n/a 100 
Injunctive Norm 370 65 52 487 76.0 13.3 10.7 100 
 
7.2.4.2 Hanger Design 
 
All versions of the hanger, depicted in Figure 36, included the same design elements on the 
front and rear. Accompanying each headline message (see below) was a cartoon image of a 
smiling food waste caddy (a positively valanced emoticon) holding a sign that read ‘Feed 
your caddy, not your bin’. Above the image of the caddy, each hanger contained a different 
headline message in large bold writing (Table 23).  
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Figure 36: Bin Hanger Design & Messaging
Descriptive Norm                   Injunctive Norm                                            Reminder Prompt                                                Reverse Side 
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Table 23: Hanger Messages 
 Message 
Descriptive norm More than 70% of homes in Woking use their food waste caddy. Do you? 
Injunctive norm 
More than 70% of homes in Woking agree it’s important to use their food 
waste caddy. Do you? 
Reminder Prompt Remember to put your food waste in the caddy, not in your rubbish bin. 
 
There is potential for normative messaging to make people feel uncomfortable about their 
recycling behaviour. By providing norm-based intervention in place of what is expected (e.g. 
procedural information), a negative reaction could be sparked within some residents. It was 
therefore considered prudent to ensure that each normative message was accompanied by 
procedural information and a call to action. The reverse side of all hangers, therefore, all 
provided the same procedural information (e.g. how to recycle food waste) and signposted 
recipients to places (e.g., websites, contact centre telephone number) where further 
information could be found if required. 
 
Since the success of social norm approaches is dependent on the credibility of the data 
included in the messages (Burchell et al., 2013), the data source (questionnaire) was clearly 
attributed at the top of the hanger. Hangers were printed onto A5-sized, double-sided 
weatherproof (glossy) laminated cardboard (by an external printer) using a four-colour 
process on both sides. A specially designed hole in the top corner enabled hangers to be 
securely hung onto the handles of refuse wheelie bins. 
 
7.2.5 Procedure 
 
The treatment involved the one-off distribution of the bin hangers described to households 
within three collection round areas in WBC during July 2014. Collection crews were 
responsible for hanger distribution during refuse collection week, which involved ensuring 
that the bin hangers were securely attached to the handles of refuse wheelie bins. The 
timing of this study was carefully chosen to reduce the risk of inclement weather impacting 
on delivery. It was standard practice in WBC for collection crews to keep a written record of 
instances where households failed to present their recycling and refuse wheelie bins for 
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collection. Those households that failed to present their refuse bin for collection during the 
week when the treatment was delivered were therefore removed from subsequent analysis. 
 
7.2.6 Outcome Measurement 
 
Participation monitoring has become an established technique for monitoring the 
performance of kerbside recycling collection schemes and understanding the impact of 
behaviour change interventions. In this study, behaviour was monitored for 3 consecutive 
weeks prior to the delivery of the hangers, and then again for another 3 consecutive weeks 
immediately thereafter. To evaluate the rate of behavioural ‘drop off’ that occurred over 
time, a follow-up period of monitoring was conducted 6 weeks after the second monitoring 
period had concluded. In accordance with national guidelines set by WRAP (2010), 
participation rates were calculated by counting the number of households within a target 
area that set out their caddy ‘at least once’ in a 3 consecutive week period (Figure 37).  
 
 
 
Figure 37: Set-out & Participation Rate Calculation Methodology (WRAP, 2010) 
 
Due to a lack of sufficient in-house resource, an experienced waste consultancy was 
appointed to conduct the participation monitoring exercise. Prior to monitoring taking 
place, the appointed consultant carried out a ‘pre-walk’ of each collection round to 
familiarise themselves with the route, note any obvious accessibility issues and to record 
the housing type for each property.  
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Figure 38: Example of a Completed Participation Monitoring Form (WRAP, 2010) 
 
During the weeks where monitoring exercises took place, consultancy staff travelled just far 
enough ahead of collection crews to ensure that food waste caddies that had been 
presented for kerbside collection could be counted before the collection crews reached 
them. Travelling too far ahead of collection crews, or not following their routes at all, can 
mean that bins were missed as households that were familiar with the route timings may 
not present their bins until the last minute. A written account of participation for each 
household was manually recorded on a checklist (Figure 38) that was later transposed onto 
an electronic spreadsheet and sent to the researcher for analysis.  
 
7.2.7 Risk Mitigation and Quality Control  
 
It is important when conducting field experiments that as much control is maintained by the 
researcher as possible, particularly when working in partnership with third parties. 
Consequently, a number of quality control measures were implemented to mitigate against 
potential risks (Table 24). 
  205 
Table 24: Predicted risks, Mitigation and Checking Measures 
 Predicted Risk/Issues Mitigation Measure 
Roles & 
Responsibilities 
Parties are unclear about the purpose of the 
experiment or do not understand their 
individual role or responsibilities. 
• Project plan document distributed clearly outlining design, purpose etc. 
• WBC officers and operational managers fully briefed at inception meeting where all questions 
were answered and roles/responsibilities clearly delineated. 
• Operational management consented to crews delivering hangers for an agreed cost. 
• Consultancy were furnished round maps and collection schedules to allow them to plan and 
cost resources for monitoring  
Avoiding 
Clashes 
Other communications or service changes 
are implemented during the study period. 
• Received confirmation from WBC/SCC communications/officer teams that no other 
communication efforts were due to be distributed. 
• Checked with operations managers to ensure that no service or round changes were due. 
Participation 
Monitoring  
 
Poor lines of communication between 
project stakeholders result in errors.  
• Full contact details for each party were exchanged at inception meeting. 
• Agreed protocol for expedient communications should questions or issues arise during the 
monitoring and hanger distribution period. 
Residents query and/or lodge complaints 
about the monitoring exercise. 
• Letter explaining purpose of the exercise provided to all consultancy staff 
• Staff briefed on how to talk to residents.  
• Police informed in advance of monitoring taking place.  
• Contact centre supplied with script in case of calls from concerned residents. 
Monitor fails to conduct counts accurately or 
consistently. 
• Consultancy carry out independent random checks during each period, including photographs. 
• Researcher to carry out random spot checks. 
Crew/monitor issues arise and are not  fed 
back to researcher in time to rectify.  
• Monitor has contact number for depot manager.  
• If crew issues arise the monitor is encouraged to try and resolve with depot manager. Should 
problem persist, it must be escalated immediately to the researcher. 
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Intervention 
Delivery 
Hangers are delivered to households in the 
wrong collection round. 
• Hangers printed and boxes hand-delivered by researcher to EBC depot well in advance  
• Hanger boxes clearly marked with relevant round number and map 
• Contact information for researcher provided should any issues occur 
• Depot manager (who has been briefed) responsible for distributing to crews. 
Households that present refuse bins do not 
receive the relevant hanger. Crews either do 
not hang properly on bins or fail to distribute 
to each and every household. 
• Biffa managers to fully brief relevant crews about their role in the study.  
• Researcher supplied written briefing document. 
•  Importance of ensuring that hangers must be delivered to all eligible households and hung 
correctly with message facing out. 
• Researcher to carry out random spot checks during intervention week  
• Biffa asked to collect any remaining hangers back in from crews and return to SCC.  
• Researcher to count returned hangers and calculate (using known round sizes and ‘lock-outs’) 
how many returns were expected vs actual. 
Data Accuracy 
Monitoring data received from consultancy 
appears to be inaccurate  
• Consultancy responsible for collating results and initial data cleansing.  
• To ensure the accuracy of this process, 10% of the data was double entered and cross-referenced. 
Researcher to cross-check this data by carrying out a series of sense checks. 
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7.3 Results 
 
Descriptive statistics for each of the four groups are presented in Table 25. Just shy of 4,000 
households were included in the analysis (Ntotal = 3969). The largest group of households 
was in the control group (Ncontrol = 1656) and the lowest in the reminder prompt treatment 
group (Nreminder = 550). The control group was larger than the others as it included two 
collection round areas. One of these had been due to receive a slightly different variation of 
the norm message (aligned norm), however this condition was later removed (and 
augmented into the existing no treatment control group) due to a failure on the part of the 
collection crews to deliver the hanger on the prescribed day. 
 
Table 25: Descriptive Statistics 
 
Pre Post Follow up 
Mean SD N Mean SD N Mean SD N 
Control 1.451 1.2635 1656 1.353 1.2891 1656 1.295 1.2554 1656 
Descriptive 1.446 1.2418 863 1.443 1.2956 863 1.326 1.2466 863 
Injunctive 1.467 1.2577 900 1.378 1.2751 900 1.189 1.2015 900 
Reminder 1.476 1.2334 550 1.369 1.2207 550 1.100 1.2469 550 
Total 1.457 1.2529 3969 1.380 1.2781 3969 1.250 1.2422 3969 
 
Using the specialist statistical software Statistical Package for the Social Sciences (SPSS), a 
one-way ANOVA statistical test8 was firstly used to establish whether there were any 
significant differences in baseline participation between conditions. The test, which included 
baseline (pre-test) participation as the DV and experimental condition (groups) as the IV, 
revealed that there were no significant differences in baseline participation frequency 
across groups, F (3, 3966) = .103, p = 0.958.   
 
 
8 The general purpose of an ANOVA is to test for significant differences between mean values. This is accomplished by partitioning the 
total variance into the component that is due to true random error and the components that are due to differences between means. 
These latter variance components are then tested for statistical significance. If significant, the null hypothesis of no differences between 
means is rejected and the alternative hypothesis (that they are different from each other) is accepted. Interaction effects between 
variables can also be detected to test more complex hypotheses about reality. 
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On visual inspection of Figure 39, baseline participation levels did indeed appear to be 
similar. Participation levels also appeared to decline across all groups between pre and post-
test periods, with the exception of the descriptive norm condition that appears to increase, 
albeit very marginally. Participation declined in all groups between the post-test and follow-
up period, although the control group to a lesser extent. 
 
 
 
Figure 39: Change in Participation Frequency over Time by Condition (Group) 
 
A mixed repeated measures ANOVA statistical test was then conducted to compare 
participation between groups across all three time periods (pre, post and follow-up). Firstly,  
there was a significant main effect for time, F (3, 3965) = 77.441, p <.001, (partial) η2 = .019, 
confirming the decline in participation across time for all groups, The main effect comparing 
conditions was not significant, F (3, 3965) = 1.122, p =.339, (partial) η2 = .0001, suggesting 
that there were no differences in participation between groups when the three time points 
are combined. There was, however, a significant interaction between condition (group) and 
time period, F (3, 3965) = 4.328, p = .005, (partial) η2 = 0.003, meaning that changes in 
participation rates over time were different between the conditions.   
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Inspection of Figure 39 suggests that participation rates continued to decline after the 
experiment in all groups except the control. It also suggests that this decline was strongest 
for the reminder group and least for the descriptive norm group. Follow-up t-tests were 
then conducted to examine these findings more closely. A within-subjects t-test for each 
group found that the continued decline in participation following the delivery of the hangers 
was significant for each of the treatment groups but not for the control (Table 26).  
 
Table 26: Within-Subjects T-Test Results 
 
Post (T2) Follow up (T3) T-test values 
M SD M SD t p 
Control 1.353 1.289 1.295 1.255 1.590 .112 
Descriptive 1.443 1.296 1.326 1.247 2.352 .019 
Injunctive 1.378 1.275 1.189 1.202 4.203 .000 
Reminder 1.369 1.221 1.100 1.247 4.293 .000 
 
This shows that participation was not significantly different during the follow-up period 
(T3) than it was immediately following the delivery of the intervention (T2),  
(Mdiff = -.059, SDdiff = 1.499), t (1655) = 1.590, p = .112. Thus, participation in the control 
group remained fairly constant between the two post-intervention monitoring periods. 
Within all of the treatment groups, however, participation was significantly lower in the 
follow-up period (T3) than it was immediately following the delivery of the intervention (T2).  
 
Descriptive Norm:  (Mdiff = .117, SDdiff = 1.462), t (2.352) =, p = .019. 
Injunctive Norm:  (Mdiff = .189, SDdiff = 1.348), t (4.203) =, p < .001. 
 Reminder Prompt: (Mdiff = .269., SDdiff = 1.470), t (4.293) =, p < .001. 
 
Thus, the decline in food waste recycling participation experienced in treatment groups 
between T2 and T3 was statistically significant. A simple ANOVA then showed that there 
were significant between-groups differences at follow up (T3), with a Scheffe multiple 
comparison follow up test revealing that participation rates in the reminder prompt 
condition were significantly lower than in both the control and the descriptive norm 
conditions, F (3, 3966) = 5.187, p =.001). This suggested that there was a similar immediate 
effect for all groups between T1 and T2, but in the longer-term (e.g., between T2 and T3) the 
effect was different between conditions.   
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7.4 Discussion  
 
7.4.1 Interpretation 
 
This section describes and interprets the significance of research findings in light of what 
was already known about the research problem. New understandings or insights that 
emerged as a result are considered alongside limitations and avenues for further research 
are suggested. Before reporting on the statistical analyses, it was useful to plot a graph to 
observe and compare the means for the four groups under evaluation. The outcomes 
illustrated in Table 27 were then explored using statistical tests.  
 
Table 27: Main & Interaction Effects 
 Question 
Time Was there a change in participation rates over time? 
Condition What differences were there in participation across experimental conditions? 
Interaction Was the change in participation scores over time different for the four groups? 
 
Support for all three experimental hypotheses was found, although outcomes were not in 
the direction anticipated. The results showed that counter to expectations, improvements in 
recycling participation behaviour did not occur between T1 and T2 in treatment or control 
groups. However, H1 was still supported because there were differences detected, just not 
in the direction anticipated. With the exception of the descriptive norm group, participation 
actually declined between T1 (baseline) and T2 (post-intervention). Possible reasons for this 
finding are explored later.  
 
Participation then declined in all groups between the post-test (T2) and follow-up period 
(T3), although to a somewhat lesser extent in the control group. Therefore, H2 was 
supported but, once again, not in the way expected. It was anticipated that both descriptive 
and social norm messages would produce greater increases in participation relative to the 
control group (H1), but that one would be more effective than the other (H2). While this was 
the case, with descriptive norms appearing to have a greater impact than injunctive norm 
messages, the nature of the difference was surprising due to the overall decline trend 
observed.   
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The ‘cross-over’ pattern between T1 and T2 showed interaction effects. In this case, the 
descriptive norm group appeared to stay the same between time periods, while all other 
groups declined over time. The descriptive norm group also started out with a lower 
(though not significantly so) baseline participation score than the control and other 
treatment groups but was higher at post-test (T2) and follow-up (T3). This interaction effect 
is the clearest pattern of evidence of a treatment effect in this NECG quasi-experimental 
study. Again, this is discussed further in the following section. 
 
Predicting that the hypothesised positive impact of the social norm treatment groups would 
persist in the longer-term, it was anticipated that differences in participation would be 
detected between these groups during the follow-up period (H3). Multiple comparison 
follow-up tests led to the acceptance of this hypothesis, as it was revealed that participation 
rates in the reminder prompt condition were significantly lower than in both the control and 
the descriptive norm conditions.  
 
When using NECG designs there is always the possibility of threats to validity. Although the 
design incorporated pre-test measures to compare sample groups with regards to baseline 
behaviour and dwelling type, this did not guarantee that treatment and control groups were 
equivalent before a treatment is introduced. It is possible that this outcome could have 
arisen, at least in part, from a selection-history threat. This recognises the possibility that 
some other event might have occurred in addition to the intervention that the groups 
reacted to. For example, given that this intervention was carried out during the summer 
holidays, irregular recycling behaviour may have been recorded due to a greater-than-usual 
number of households being on holiday. Seasonality is another important factor to consider 
when intervening to influence recycling behaviour. For example, recycling participation is 
likely to be lower, on average, during the summer holidays than during term time. Similarly, 
higher tonnages of waste and recycling would be expected over the festive period. As such, 
it is important to try and control for time of year in order to avoid skewing the results. As 
technology improves, so too will capacity to collect and analyse waste and demographic 
data. The sooner this happens, the sooner local authorities will be able to control for 
fluctuations due to seasonality and to compare recycling performance longitudinally for 
different areas and audiences.     
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A statistical phenomenon known as Regression to the Mean (RTTM) can also influence how 
data is interpreted using quasi-experimental designs. RTTM happens when individuals who 
scored highly at baseline then score lower post-test (and vice versa). By studying those 
individuals at the extremes of the DV researchers can mistake changes at post-test for this 
RTTM effect. Why this happens can be quite difficult to grasp but depends on the fact that 
test measures will inevitably contain some errors. Put another way, those households who 
did not recycle at all at T1 can only do the same post-intervention (e.g., not recycle) or 
improve (e.g., recycle once, twice or three times), while those who recycled every week at 
T1 can only continue as they are (e.g., recycling every week) or get worse (e.g., recycle twice, 
once or not at all). However, those in the middle who recycled infrequently at baseline (e.g. 
once or twice) can either stay the same, increase or decrease their frequency over time. 
Therefore, those with mid-range scores are likely to be about equally influenced by these 
errors (inflating and reducing scores) so they would cancel out on average, leading to no 
systematic bias in the experiment. However, by including those at the extremes, post-
intervention scores will tend towards the population mean score. It is possible, therefore, 
that the lower scores at T2 and T3 could have been due to a regression towards the 
population mean. It is possible that regression to the mean might explain why a low scoring 
baseline treatment group might approach the control group on their post-test score, but it 
does not explain the cross-over effect.  
 
Descriptive social norms can, when describing an undesirable behaviour, be a double-edged 
sword. For example, Cialdini et al. (2006) randomly assigned visitors to Arizona’s Petrified 
Forest National park to view four different walking trail signs. The first sign (‘Many past 
visitors have removed the petrified wood’) alerted participants to the stealing problem and 
actually resulted in more wood being stolen from the trail than from the other signs (‘The 
vast majority of visitors have left the wood’, ‘Please leave the wood’ and ‘Please refrain 
from removing the wood’). So, while it may be intuitive to alert a group about the 
prevalence of an undesirable behaviour, from a social norms perspective it appears that 
such warnings can: “…portray the negative behaviour as descriptively normative, thereby 
licensing the norm-compliant negative behaviour” (Tankard & Paluck, 2016).   
  213 
While much research has examined the effectiveness of exposing individuals to descriptive 
and injunctive norm messages individually (e.g., Schultz et al., 2008; Goldstein et al., 2010), 
emerging research had begun to suggest that aligning supportive descriptive and injunctive 
norms could be more effective than presenting either norm individually (e.g. Gockeritz et 
al., 2010; Smith et al., 2012). However, should aligned messages highlight a discrepancy 
between how people behave and what they say they approve/disapprove of (e.g. if they are 
unsupportive), the impact of the intervention is likely to be lessened (Cialdini et al., 2006).  
 
It may, therefore, be important to provide information about both descriptive and injunctive 
norms. A study by Schultz et al. (2007) found that, while descriptive norm messages 
successfully reduced the energy consumption of those consuming more than the norm, they 
also ‘backfired’ and unintentionally motivated lower consumers to use more energy. The 
authors suggested this occurred because the descriptive norm message signalled to them 
that their behaviour was deviating from the norm (Schultz et al. 2007). To attempt to 
obviate this so-called ‘boomerang effect’, some researchers have sought to invoke the 
injunctive norm by adding smiley or frowning faces to normative messages (e.g., Allcott, 
2010; Burchell & Rettie, 2010; Nomura et al., 2011; Schultz et al., 2007). Schultz et al. (2007) 
found that this technique successfully encouraged high-energy users to lower their 
consumption and maintained the consumption behaviour of low energy users. In contrast, 
however, Nomura et al. (2011), found it was not successful at preventing existing food 
waste recyclers from being discouraged by the descriptive norm feedback. Where 
information on individual behaviour is not readily available, this technique may not be 
possible. However, a similar effect could be achieved by providing both descriptive and 
injunctive norm information together. 
 
All versions of the nudge included the same design elements on the front and rear of the 
hanger. Accompanying each headline message was a cartoon image of a smiling food waste 
caddy (a positively valanced emoticon) holding a sign that said ‘Feed your caddy, not your 
bin’ to communicate that the injunctive norm was prescriptive (e.g., that putting food waste 
in the caddy was the approved of behaviour). Hence all three hangers effectively contained 
a form of injunctive norm in favour of food waste recycling. When considered holistically, 
the descriptive norm hanger effectively conveyed that the descriptive and injunctive norms 
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for food waste recycling are aligned e.g. that most people are doing it (message text) and it 
is the socially approved behaviour (smiley face picture). The injunctive norm message serves 
to reinforce the smiley face picture by conveying that the majority of other homes think that 
it is important (approval) to recycle food waste.  
 
Whilst social norm-based interventions aim to change the behaviour of individual people or 
households, they also address individuals as part of a wider public audience (e.g., area, 
community, neighbourhood) or a pre-defined geographical area. In this research, the 
reference group referred to in both norm messages was ‘other homes in Woking’, as this 
was the level at which self-reported behavioural data could be acquired. However, research 
has shown that more specific normative messages have a stronger impact. For example, 
communicating that food recycling is normal in your street is likely to work better than 
saying it is normal across the whole of England. While more proximal reference groups were 
considered during the development process for this study, data availability and budget 
ultimately limited how specific the messaging could be. 
 
However, a degree of uncertainty still exists about which reference groups are most 
effective. Both Abrahamse & Steg (2013) and Postmer et al. (2005) indicated that the 
development of group norms is dependent on the interactions that take place between 
individuals. While it is generally agreed that more proximal reference groups are more likely 
to exert greater influence on behaviour (e.g., Borsari & Carey, 2003; Lewis & Neighbors, 
2006; Tajfel, 1982; Turner et al., 1987), most normative campaigns have tended to 
communicate about less proximal reference groups (e.g., typical students, residents in your 
area).  
 
Many social norm interventions have typically assumed that normative information is 
cognitively equivalent, regardless of the source transmitting the information or of the 
groups to which it refers (Reed et al., 2007). Lewis & Neighbors (2007) and Neighbors et al. 
(2010) both provided data to suggest that the efficacy of interventions that use normative 
feedback to discourage student drinking behaviour is partially moderated by the extent to 
which students identify with the reference groups used in the feedback. The findings of 
Goldstein et al. (2008) also indicate that the effectiveness of social norm interventions 
increases if target populations bear some similarity to the reference group used in the 
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communication. However, Schultz et al. (2008) was unable to replicate this result in a similar 
study. More research is therefore required to understand the role of similarity and in what 
ways target groups need to be similar to reference groups. 
 
The bin hangers in the study described herein were distributed on a single occasion and 
therefore may not necessarily have been noticed by the person that retrieved the wheelie 
bin from the kerbside. Even if read, that person may not necessarily have kept the hanger 
nor passed the message onto others in the household responsible for food waste 
management. In many of the studies discussed in Chapter 3, the degree of exposure to 
messages was arguably far greater than the one-off distribution employed in the study 
described herein. Those studies focussing on energy conservation behaviour, for example, 
incorporated social norm messages onto monthly energy bills, thus providing repeated 
opportunities to view and process the message (e.g., Allcott, 2011). In the hotel towel re-
use studies, since messages were printed on hangers placed on towel racks, they were 
proximal to the behaviour and thus allowed for repeated exposure (the length of the 
shower multiplied by the number of showers taken during the stay) (Goldstein, 2008).  
 
Salience matters for recycling. Personally relevant messages will have stronger impacts on 
behaviour. Where recycling is concerned, messages will be more effective when delivered in 
close proximity to where and when the behaviour takes place (Geller, 1992). Bin hangers 
were considered to be a potentially more effective medium of delivery in this study than 
more traditional leaflets as it was anticipated that they would be seen at the point of 
enacting the undesirable behaviour (e.g., bringing the refuse wheelie bin, that might have 
contained potentially recyclable food, back onto property grounds following collection.  
 
Several studies have shown that normative prompts were more effective at changing 
behaviour than prompts containing standard health promotion messages (Burger & Shelton, 
2011), while Gerber & Rogers (2009) used a similar tactic to encourage voter participation. 
Participants were either read a script that said that voter turnout in their area was ‘low and 
decreasing’ or ‘high and increasing’. The latter script resulted in greater reported intention 
to vote. Similarly, Bator et al. (2014) increased rates of behavioural conformity by placing a 
written sign on the monitors that prompted users to turn computers off after use.  
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7.4.2 Limitations & Future Research 
 
A Randomised Control Trial (RCT) was the preferred choice of experimental design for this 
study. However, this had to be discounted during the design phase as the geographical 
dispersion of the resultant samples of randomly selected households would have made both 
implementation (hanger distribution) and outcome measurement logistically difficult and 
far too expensive to conduct. While samples of sufficient size could, in theory, have been 
randomly selected from the wider population, it would have proven to be far too difficult to 
implement from a logistical standpoint. Random sampling would have meant that 
households belonging to each final sample would be unevenly spread across a large 
geographical area, making it cumbersome and time-consuming (and therefore expensive) to 
deliver the interventions to each household.  
 
The move away from RCT designs towards quasi-experiments appears to be a ‘slippery 
slope’ (Gahndi et al., 2016; Vine et al., 2014), and those adopting their use must recognise 
the compromises that are made as using these designs may well make conclusions invalid. 
The literature on experimentation is rife with seemingly encouraging findings obtained using 
quasi-experimental methods which have subsequently been overturned by replications 
using more rigorous RCT designs (Coalition for Evidence-Based Policy, 2009). While 
randomised experimentation has been around for some time, movement towards the 
adoption of such designs becomes increasingly more possible as new technologies allow for 
real time tracking of behaviours.  
 
Many utility companies still produce incomprehensible monthly statements, despite the 
proliferation of evidence available to policymakers on the importance of information 
framing and the risk of overload (Fischer, 2008; Darby, 2010). Further, while household 
smart meters and user displays have become more commonplace, they are rarely designed 
with the user experience in mind and can be difficult to operate and interpret. They also 
often fail to account for well-documented nudge principles (e.g. defaults, framing, 
simplification etc) (Buchanan et al., 2015). At the same time, buildings and appliances are 
becoming 'smarter' due to the continuous development and integration of AI technologies 
like Google Home and Amazon Alexa (Gill et al., 2010). Until such time as this technology 
can be integrated into waste management systems, every other aspect of the 'information 
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environment' (e.g., leaflets, contracts, website advice, advertising) that can influence 
household food waste recycling behaviour should integrate nudge principles and human 
factors into their design and delivery (Lehner et al., 2015). 
 
Given that bin hangers had been chosen as the preferred medium of delivery, it was 
deemed unrealistic to have expected collection crews to randomly distribute hangers to 
households and to keep accurate records of which version was delivered to each household 
(all while continuing to fulfil the responsibilities of their day job). Similarly, since individual 
household level recycling behaviour data was not freely available to analyse, a waste 
consultancy had to be employed to conduct manual counts of behaviour. Therefore, it 
would also have been prohibitively expensive to have expected these auditors to have 
‘dotted around’ the borough over an extended period of time to monitor the behaviour of a 
random, yet geographically disparate, sample of households.  
 
Random sampling procedures ensure that the experimental samples are all representative 
of the larger population. Treatment and control groups should be equivalent with regards to 
as many characteristics as possible (e.g., demographics, baseline performance) to ensure 
that the only difference between them is the presence or absence of the intervention. Since 
it is never possible for samples of a more general population to ever be exactly alike, the 
most optimal means of gaining equivalence is to randomly assign a sufficient number of 
study participants (in this case households rather than individuals) from the overall target 
population to either treatment or control groups. Randomisation thus reduces selection bias 
by increasing certainty that any differences in observed behaviour are due to chance alone.  
 
On reflection, it might have been possible to have used address lists for the entire sample 
population (the four selected collection round areas combined) and used a random number 
generator to randomly select four sub-samples post-hoc from the list. Using this method, a 
single version of the hanger would then need to be distributed to only those households 
belonging to the relevant sub-samples (with the fourth group acting as the control). All 
households in the wider sample population would still be monitored for practical reasons, 
however, the analysis would only be conducted on those households belonging to the 
randomly selected sub-groups. While this is clearly a time-consuming process (e.g. involving 
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physical delivery, recording and then manual entering of data onto a spreadsheet), it would 
have increased the chances that resultant treatment group samples were equivalent (to the 
sample population) before the intervention.  
 
This approach was considered but was subsequently discounted. Firstly, it would have 
required the researcher to retain absolute control over which households received each 
version of the hanger. If accompanied by other staff members, the researcher could have 
followed collection crews on their daily route and distributed the appropriate hangers by 
using street lists and clearly annotated maps to denote which households were to receive 
each hanger. However, this method would have required careful checks to ensure that each 
of the three hanger versions were only distributed to those households that had been 
randomly selected. This approach was thus ruled out from a logistical and quality control 
perspective. It was also discounted due to concerns from key decision-makers (Chapter 5) 
about potential issues that might occur if hangers with different messages were delivered to 
contiguous rows of households. For example, residents may see that their neighbours have 
received different messages on their hangers which could result in backlash effects. While 
future research could investigate this arduous, but not impossible, method as an alternative 
means of randomisation, it would be more easily achieved using a medium of delivery that 
does not require manual distribution. 
 
This study sought to monitor changes in actual food waste recycling behaviour, selecting 
participation behaviour as the dependent variable. However, it proved difficult and costly to 
rigorously monitor and evaluate the impact of behaviour change interventions using 
participation monitoring. This was largely due to a lack of capacity (e.g. time, financial 
resources) or appropriate technology (e.g. in-vehicle monitoring systems) for taking these 
measurements in-house. This study also sought to understand which of two different types 
of social norm-based nudge were most effective for increasing the recycling participation.  
 
On reflection, the scale of the study may have been overly ambitious given the various 
limiting factors that were at play (e.g., high costs associated with employing a consultancy 
to measure household level behaviour, inability to randomise and restrictions regarding 
hanger delivery). Having three treatment and one control group may have unnecessarily 
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complicated the research given the large sample sizes that were required and the associated 
cost of monitoring behaviour at the household level. A simpler design (e.g., one treatment 
vs. one control group) might have increased the feasibility of conducting an RCT, while also 
reducing the cost of participation monitoring and thus improved the chances of obtaining a 
statistically robust result.  
 
Local authority decision-makers deemed it to be politically unacceptable to deliver different 
versions of the hanger to contiguous rows of households. It was also deemed unrealistic to 
have manually distributed bin hangers to randomly selected households with any real 
degree of accuracy or consistency. By using existing methods (e.g., letters, emails, council 
tax bills, text messages), local authorities could communicate social norm messages for 
recycling behaviour directly to households at little or no additional cost. Alternatively, 
messages could be conveyed indirectly through larger-scale on-going communications 
campaigns. The approach could also be applied to influence other waste behaviours (e.g. 
reduction, re-use or dry recycling efficacy).  
 
Future research could, therefore, investigate the use of mediums that do not require 
manual delivery. This could include the following media: postcards, leaflets, letters (which 
can be sent via post and therefore controlled at source) or email, apps, or text messages 
(which are electronic and can also be controlled). By eliminating the human error associated 
with manual forms of medium delivery, the use of such mediums could allow for a study 
design that incorporates randomisation. However, postcards, leaflets or letters would have 
an associated postage charge, and data protection concerns surrounding the use of 
electronic methods may limit the use of these means. In line with the SERD approach, these 
collective lessons on research design and implementation were thus taken forward to 
inform the design of the next experimental study which employed the use of an RCT design 
to evaluate the efficacy of a single type of nudge intervention (a sticker prompt).   
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7.4.3 Summary & Next Steps 
 
Evidence from previous research would suggest that, given sufficient and equal time to 
process each of the messages, social norm messages should have been effective. However, 
it remained to be seen whether this held true in practice for food waste recycling behaviour 
in the study described earlier in this chapter. It was questionable whether such a short 
degree of exposure can really have an impact and is therefore possible that the one-off 
nature of the intervention and the medium of delivery itself did not allow for sufficient 
processing of the information. While the academic literature suggests that social norm-
based nudges could provide local authorities with a cost-effective way to influence food 
waste recycling behaviour, this study was unable to draw clear conclusions about their 
actual impact.  
 
Until participation data can be accurately collected at the household level, local authorities 
will remain reliant on external consultancies to provide monitoring services. This can be 
extremely costly and, given that monitors can only cover a single collection round on any 
given day, this limits the range of collection rounds that could be included within a study. It 
reduces the level of experimental control, and increases the timeframe between the study 
taking place and access to the data being provided. A key recommendation, therefore, is for 
local authorites to make better use of current monitoring systems and/or upgrade or invest 
in the installation of technologies that allow for ongoing participation to be monitored at 
the individual household level.  
 
One solution would be to install Radio Frequency Identification (RFID) tags onto outdoor 
caddies. This consistent and reliable measure of participation would be far quicker and less 
expensive than using internal resources or an external consultancy. The current lack of data 
at the household level limits the ability of local authority practitioners to control the 
parameters of the experimental design, particularly in how they select sample groups. If 
they had the capacity to monitor participation RFID tags then samples could be randomly 
selected from anywhere in the borough/county rather than being constrained by arbitrary 
collection round boundaries. It would allow for longer term impacts of interventions to be 
monitored.  
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7.5 Confirmatory Study 
 
7.5.1 Summary of Approach  
 
In the study described in this Chapter there was some uncertainty about the extent to which 
residents were actually exposed to the hangers and therefore had time to process the 
messages. A short follow up study was therefore carried out eight months post-
intervention, to test whether residents remembered receiving anything (unprompted recall) 
and whether they recognised messages after being re-exposed to them (prompted recall). 
The exercise also provided the opportunity to ask individuals some evaluative questions 
about each of the messages at the point of presentation. 
 
A short questionnaire was drafted in November 2014. A laminated display board including 
all hanger variations was used to present this information to residents on their doorstep. 
The survey was developed to support interviewers with gathering consistent information 
from a random sample of households residing within each of the treatment group collection 
round areas used in the main study described in this chapter. A selection of streets in each 
area were chosen at random and the researcher, accompanied by a research assistant from 
the University of Surrey, spent five days in the field during early December 2014. To be 
eligible to participate in the study, residents had to be 18 years or over and live in the 
household. 
 
All respondents were asked about where they dispose of their household food waste. Those 
who already used the food waste recycling service were asked about the frequency of usage 
and to estimate the average volume of food waste in their caddy prior to collection. 
Residents were also asked a series of questions to gather demographic data, including age, 
employment status and housing circumstance. Following the end of the conversation, the 
researcher also recorded their gender and dwelling type. 
 
To assess how memorable the hangers and messages were, it was also of interest to test 
whether residents would be more likely to recognise the specific message that had been 
delivered to their own household. Everyone was asked whether they recalled receiving any 
information about food waste recycling from Woking Borough Council during the previous 
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year and, if so, what the medium of delivery was. Each individual was then presented with 
an A3 sized laminated ‘flashboard’ that contained examples of each of the versions of the 
hanger. This was held in front of each resident who reviewed it again before being asked 
again whether they recognised the message and medium. 
 
The doorstep survey ended with questions designed to explore which of the hanger 
variations that the resident thought would be most likely to motivate household food waste 
recycling behaviour. John et al. (2014) highlighted that, in order for social norms messages 
to be effective, they must be believable and come from a credible source. To glean a more 
generalised evaluation of each, residents were also asked to state which of four messages (if 
any) they thought was most: persuasive, believable, convincing and memorable. 
 
7.5.2 Overview of Findings 
 
A total of 154 participants completed the doorstep survey. Two surveys were omitted from 
further analysis, as they were incomplete. The analyses reported herein were therefore 
carried out solely on data from the remaining 152 participants. Of these, 55% were males. 
Ages ranged between 35 and 64 years old for the majority of the sample (62%), with 23% 
aged 65 or older, and the remaining 15% aged 34 or lower. Most residents lived in either 
detached or semi-detached homes (90%), and a high proportion (85%) owned their 
properties (either outright or mortgaged). Most of the sample were in full or part-time 
employment (53%), with the remaining 47% not currently working for the following reasons: 
retirement (27%), caring for children (10%), unemployment (5%), disability (3%) or full-time 
education (2%). This sample was broadly representative of the wider sample population.  
 
 
Figure 40: Self-Reported Behaviour 
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Almost two thirds (62%) of the sample reported that they currently participate (Figure 40). 
Of those individuals who reported that they used the food waste recycling service to some 
extent, almost 64% said they were using it on a weekly basis. All residents were asked 
whether they recalled receiving any information from the council about food waste 
recycling during the previous year. About 60% remembered receiving something but, as 
Figure 41 demonstrates, few individuals recalled receiving a bin hanger about food waste. 
Almost half recalled receiving an informative leaflet/booklet/pamphlet, while about a third 
recalled receiving a recycling calendar. This poor level of unprompted recall of medium and 
messages is discouraging but perhaps not too surprising given the eight-month gap between 
the hanger distribution and the survey. 
 
A review of the recorded comments revealed that, while many residents were quite 
confident that they had received something from the council, very few individuals could 
accurately recall the content of the literature. Further, it appeared that most people were 
not actively distinguishing between literature about recycling in general and literature about 
food waste recycling specifically. For example, some individuals recalled receiving a calendar 
and provided fairly accurate descriptions of the content, presumably because these had 
actually been distributed by WBC a few weeks prior.  
 
To test the motivational potential of each message, residents were asked to state which of 
the messages they thought would be most likely to encourage them to recycle (more) food 
waste. While two-fifths of the sample claimed that nothing would motivate them to change, 
there was a stronger preference for the remainder (34%) and descriptive norm (19%) 
messages (Figure 42). However, responses to this question could be biased due to the fact 
that current users may already be doing everything they can and therefore could not 
possibly do more. Hence, responses were split according to baseline behaviour (Figure 43). 
Conducting this split analysis showed that current recyclers were indeed much more likely 
to say that none of the messages would motivate them to change. Finally, residents were 
asked to review the flashcard once again and state which of the messages they personally 
found to be most: convincing, memorable, persuasive and believable. Results showed that 
the reminder prompt message was considered to be most memorable, convincing and 
persuasive, while the descriptive norm message was not far behind (Figure 44).   
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Figure 41: Prompted and Unprompted Recall 
 
 
Figure 42: Message Evaluations, Motive to Change  
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Figure 43: Message Evaluations, Motive to Change, split by Baseline Behaviour 
 
 
 
 
 
Figure 44: Message Evaluations, Memorable etc.  
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7.5.3 Summary & Next Steps 
 
When asked which message would most likely motivate a change in behaviour, the 
reminder prompt message was considered to be more motivational than the social norm 
messages. This does not, however, necessarily mean to say that social norm messages do 
not motivate behaviour change. While it is entirely possible, researchers have also shown 
that humans are very poor judges of what motivates their own behaviour. For example, 
Cialdini (2005) and Schulz et al. (2007) both questioned whether individuals are able to 
consciously detect the influence of social norms on their behaviour. Similarly, Nolan et al. 
(2008) experimentally demonstrated that study participants rated social influence as the 
least likely motivator of their personal energy consumption behaviour from a choice of four 
motivational appeals (environmental, financial, social and normative). In a follow-up study, 
they evaluated how participants actually behaved in response to being exposed to each 
type of motivational appeal and found that normative information actually encouraged the 
greatest level of conservation behaviour (Nolan et al, 2009). Therefore, self-reports may not 
accurately reflect what actually happens in practice.  
 
The findings were encouraging insofar as they indicated that many individuals found 
descriptive norm messages to be credible, believable and convincing. Since the designs were 
consistent across all four hangers, while message length differed, it was speculated that 
message length could be a factor. The injunctive norm message was longer than descriptive 
norm and reminder messages, so it may well be that the simplicity of these messages made 
them easier to process. As outlined earlier in the chapter, reference groups can also be an 
important factor determining the effectiveness of social norm messages. It is, therefore, 
possible that individuals may not have been strongly influenced by the reference group used 
in the messages (“…homes in Woking”). It can also be speculated that messages that claim 
the majority of people are engaging in recycling behaviour may not be entirely believable, 
particularly for those residents who live in low participating streets or where their 
neighbours’ behaviour is not completely visible to them.  
 
While it was not possible to draw any firm conclusions about the efficacy of hangers as a 
medium of communication, it was suspected that several factors contributed to the poor 
levels of recall. Memories of receiving the hanger are likely to have faded due to the gap 
  227 
between the previous study and this survey taking place. WBC also carried out a targeted 
communications campaign during late 2014 which involved the distribution of leaflets, so it 
is possible that this exercise ‘drowned out’ memories of the hanger delivery. 
 
A number of methodological issues also made it difficult to draw firm conclusions. Cold 
weather restricted the length and nature of the doorstep conversations, perhaps restricting 
the extent to which individuals were able to process the information presented. Some 
participants, particularly the older age groups, appeared to find it difficult to see the writing 
on the display boards and a few asked the researcher to speed up towards the end as they 
were getting cold. In retrospect, it may have been better to produce larger print versions of 
each message and, rather than using a display board to show all four messages, the 
researcher could have handed these to the respondent one at a time. It may also have been 
more useful to expose respondents to one message only, allowing them more time to focus 
on and evaluate that message rather than trying to examine all four at once. Given the chill 
factor, it may also have been better to start with the evaluative questions and end with the 
general barrier and motivator questions. 
 
Anecdotally these findings indicate that shorter messages might be more memorable and 
the efficacy of hangers as a medium of delivery is questionable. This study was useful for 
gaining a degree of insight into which of the hanger messages from the previous study 
might have been more likely to encourage behavioural change. These summary findings (no 
statistical analyses were carried out) therefore suggested that, were the study to be 
replicated and re-tested using a randomised control trial design, the reminder prompt and 
descriptive norm messages might have emerged to be influential in encouraging food waste 
recycling behaviour.  
 
In recognition of the various issues concerning the restrictions placed on the researcher 
with respect to the experimental design and taking on board all lessons learned with 
regards to implementation, the study described within Chapter 8 sought to retain tighter 
control with respect to both aspects. In this chapter, a nudge intervention that respects the 
autonomy of the individual decision-maker and serves to enhance a person’s reflective 
decision-making will be examined. 
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8.1 Introduction 
 
8.1.1 Chapter Overview 
 
In modern society is it virtually impossible to go a full day without encountering visual 
prompts. This form of nudge intervention can provide directions, control traffic and warn us 
of potential dangers. In other words, they remind us to perform specific behaviours (Meis & 
Kashima, 2017). Prompts provide cues to aid behavioural decision-making (Geller et al., 
1982; Sussman & Gifford, 2012) and typically assume the form of posters, signs, stickers or 
flyers. They are designed to stimulate action by serving as a reminder to engage in a 
behaviour that might otherwise be forgotten (Bartram, 2009; Chui et al., 2015).  
 
Prompts vary in nature from simple notices that raise awareness or provide procedural 
information, to more comprehensive statements that provide context and rationale (Tucker, 
2001). They are expected to work most effectively for those behaviours that are ‘simple and 
repetitive’ to perform (Frederiks et al., 2015: 1391), and on those individuals who already 
possess the motivation to engage in the target behaviour (Schultz, 2013). Prompts are 
therefore often used to target behaviours that most people would know how to enact (e.g., 
litter prevention, seat belt use, recycling, turning off lights). 
 
This study adds to the existing body of literature and addresses Objective 4 by supporting 
the theory that visual prompts, in this case, a simple and practically feasible bin sticker, can 
be an effective and affordable nudge intervention that successfully encourages individuals 
to recycle their food waste, and produces effects that appear to persist over time. 
 
8.1.2 Theoretical Literature  
 
When initially perceived, a psychological representation of the action (or category of 
actions) known as an ‘action representation’ (AR) is formed (Grafton & Hamilton, 2007; 
Pickering & Garrod, 2013; Wolpert et al., 2003). Prompts are designed to activate relevant 
ARs at the right time and in the right context. Previous research has suggested that, once an 
AR has been formulated, the behaviour is likely to be performed unless some form of barrier 
prevents this from happening (Grafton & Hamilton, 2007; Meis & Kashima, 2017).   
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It follows that the placement of this type of nudge might be of central importance to its 
efficacy. According to Geller et al. (1976), a prompt that is read immediately before the 
person is given the opportunity to engage in the behaviour will be more likely to be 
complied with than one that is read earlier on. Therefore, the likelihood of behavioural 
compliance is increased when prompts are situated in a proximal location to the point of 
decision (Austin et al., 1993; Burt et al., 1999; Kurz et al., 2005; Russell et al., 1999). 
 
Some researchers have explored the elements of design that can improve the effectiveness 
of visual prompts. Clarity and simplicity have been noted as important (Kline & Beitel, 1994; 
Manstead & Lee, 1979; Shieh & Lai, 2008). Pictures have been shown to be particularly 
effective for garnering interest and arousing behavioural intention, whilst text has been 
deemed to be more powerful for delivering information (Decrop, 2007). Adding pictures to 
written information may improve effectiveness (Houts et al., 2006; Roberts et al., 2009), 
provided the images used are congruent with the text (Jae et al., 2008) and they do not 
‘cloud’ the message (van Meurs & Aristoff, 2009).  
 
One author, in particular, has written prolifically about the design and placement 
characteristics that determine their effectiveness (Geller, 1979: 1982). He has claimed that 
the following design principles are important: must specifically state the desired behaviour; 
behaviour must be convenient and polite language that does not place any demands on, or 
threaten the perceived freedom of, the recipient should be used.  
 
While some of these have been empirically supported, others have not. Craig & Leland 
(1983) found support for the notion that the behaviour must be convenient. However, while 
Austin et al. (1993) found support for prompt specificity, Durdan et al. (1985) did not. Again, 
while Durdan et al. (1985) found support for the principle of using language that is polite 
and non-demanding, others did not (Geller et al., 1976; Reiter et al., 1980). When 
comparing prompts that instructed people to refrain from littering (‘You must not litter’) 
with those that politely request people not to (‘Please don’t litter’), Geller et al. (1976) were 
unable to detect any differences in their effectiveness. Durdan et al. (1985) suggested the 
effectiveness of a sign may have been inhibited due to psychological reactance triggered by 
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the use of threatening language, however, other research has not found politeness to be a 
key determinant of effectiveness.  
 
Unfortunately, much of the research cited above is narrow in its scope as insights are almost 
exclusively drawn from studies on littering behaviour, many of which were conducted 
decades ago. Consequently, the extent to which Geller’s proposed design principles can be 
applied as general guidelines within other behavioural domains, therefore, remains to be 
seen. These principles have, however, continued to influence more recent studies, with 
Sussman et al. (2012) adding that noticeability, simplicity and clarity are all important. 
 
8.1.3 Previous Applications 
 
8.1.3.1 Academic Research  
 
Academic studies have well documented the effectiveness of visual prompts and signs as a 
means for  encouraging transportation (e.g., Cope et al., 1991; Durdan et al., 1985; Huybers 
et al., 2004; Williams et al., 1989) and health behaviours (e.g., Amass et al., 1993; Andersen 
et al., 2012; Bungum et al., 2007; Mayer et al., 2001). Academics have also examined their 
capacity to encourage certain PEBs, for example: litter reduction in public places (Baltes & 
Hayward, 1976; Geller et al., 1976; Reiter et al., 1980); increasing workplace recycling 
(Austin et al., 1993; Werner et al., 2009); and reducing household energy and water 
consumption (Aronson & O’Leary, 1982; Kurtz et al., 2005; Sussman & Gifford, 2012; Winett, 
1978; Zolik et al., 1982). 
 
The effects of prompts on general household recycling behaviour specifically have been 
widely documented, with research stretching back to the 1970s. However, results are not 
consistent. Some research has shown that single prompts in isolation can be an effective 
way of increasing recycling (e.g., Arbuthnot et al., 1976; Burn, 1991; Jacobs & Bailey, 1982;  
Oskamp, 1995; Spaccarelli et al., 1990), while other studies suggest that prompts are less 
effective than other types of intervention (Goldenhar & Connell, 1992; Schultz, 1999; 
Werner et al., 1998; Witmer & Geller, 1976). Some research has also found that prompts 
must remain in place otherwise behaviours may revert back to their previous status. For 
example, Geller et al. (1973) evaluated the effectiveness of written prompts for encouraging 
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the purchase of returnable soft drink containers from grocery stores. Leaflets were 
distributed to customers and results showed a 25% increase in returnable containers in the 
prompt condition than in a control group. However, after prompting was withdrawn, the 
purchasing rates of returnable containers returned to baseline.  
 
Other research has shown that single prompts in isolation can be an effective way of 
increasing recycling. For example, Burn & Oskamp (1986) found that written prompts 
increased kerbside recycling participation of previous non-recyclers by 15%, while Burn 
(1991) achieved increases of up to 12% by simply providing persuasive communications 
along with the delivery of recycling bags. Interestingly, many authors have included prompts 
within their experimental studies as a comparison intervention on the presumption that 
prompts would have weaker effects than the ones which they are testing their own 
hypotheses on. Needleman & Geller (1992), for example, tested prompts against six other 
types of intervention strategy and found all interventions to be equally weak for 
encouraging non-recyclers to engage.   
 
It can be difficult to ascertain the isolated effect of prompts as they are often tested in 
combination with other interventions. Arbuthnot et al. (1976) assessed the impact of verbal 
and written prompts for encouraging individuals to recycle cans at their local recycling 
centre. In isolation neither prompt was effective, but when delivered in combination an 
increase in participation was achieved. Spaccarelli et al. (1990) also found that combining 
verbal and written prompts was more effective for encouraging recycling participation (22% 
increase) than written prompts alone (3% increase). A recent meta-analysis found that 
prompts were one of the most effective intervention types for encouraging pro-
environmental behaviour, but suggested that the impact may only be realised for those 
behaviours that are relatively easy to engage in (Osbaldiston & Schott, 2011). However, 
since 78% of the studies included in the meta-analysis had tested interventions in 
combination, it was not possible for the authors to draw definitive conclusions about which 
interventions were most effective in isolation. It is, therefore, possible that prompts are 
effective, but only when delivered in combination with other types of intervention. 
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8.1.3.2 WRAP Pilot Programme  
 
This form of nudge approach had also received some attention within non-academic 
settings. When exploring the literature to scope out potential alternatives to bin hangers as 
a medium of intervention delivery, the researcher contacted WRAP for advice. A useful 
outcome of this fruitful conversation was access to early results from a large scale, but as-
yet-unpublished, study that had been funded and co-ordinated by WRAP in partnership with 
11 local authorities across England. A total of 19 pilot studies were carried out between 
2013 and 2015 to evaluate the effectiveness of various combinations of interventions (see 
below) for food waste recycling behaviour (WRAP, 2016).  
 
The interventions under investigation were chosen based on results from previous research 
into barriers to food recycling behaviour (see WRAP, 2012). These included: a year’s free 
supply of caddy liners; a leaflet providing information about how to recycle food waste; a 
visual prompt in the form of a sticker that gets affixed to the lids of refuse bins; a caddy 
sticker that contained information about what food could be recycled; and door to door 
engagement with residents through a ‘door-knocking’ exercise. 
 
With the exception of a solitary study (Pilot 13) that tested the effect of one intervention in 
isolation (wrapped bin liners), all other pilots tested the impact of interventions in 
combination (see Table 28). Food waste tonnages (t) were monitored before and after the 
delivery of each intervention and in some pilot groups this was augmented by a pre/post 
measure of participation. The percentage change in tonnage and participation rates that 
resulted from each pilot project are provided below and graphed in Figure 45. 
 
Results were quite variable. The least effective combination of measures appeared to be the 
‘leaflet & liner’ solution, which resulted in an average increase in tonnage of just 2%. The 
‘sticker and liner’ combination achieved a 13% increase in the weight of food waste 
collected in a single local authority area. The mean increase in weight achieved by the 
‘sticker and leaflet’ combination pilot groups was slightly higher, at 14%. However, this 
combination was trialled within two different study areas and there was a 20% range in 
results between the two areas that piloted this approach.  
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Table 28: Results from WRAP Food Waste Recycling Intervention Pilot Programme (WRAP, 2016) 
 
 
 
The full ‘trifecta’ of interventions (e.g., sticker, liner & leaflet) achieved a mean increase in 
tonnage of 32% across a total of six study areas (44% range between the area with the 
lowest (18%) and highest (62%) increase). From these results, and prior to the official 
publication of results in 2016, WRAP began to publicise their contention that effects on food 
waste collection rates would be amplified whenever refuse bin stickers were utilised in 
combination with liners and leaflets. The estimated cost to the local authority, should they 
wish to introduce these interventions, are presented in Table 29. Based on experimental 
scale rollout, the combined cost to the local authority for the ‘full package’ was estimated to 
be between £1.12 and £2.10 per household (WRAP, 2016). 
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Figure 45: Results from WRAP Food Waste Recycling Intervention Pilot Programme (WRAP, 2016) 
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Table 29: Average cost of individual elements of pilot projects (WRAP, 2016) 
 
 
 
While this pilot programme undoubtedly produced some useful insights, particularly 
regarding the logistical issues associated with introducing these types of interventions, 
there were also some serious methodological issues that warrant a note of caution when 
interpreting the results. Firstly, WRAP did not incorporate basic experimental design 
principles (e.g., randomisation, replication and control groups) into their study and 
methodologies for analysing results also varied between authorities. While sample sizes 
were often large (up to 15,000 households in some study areas), the outcome measurement 
unit was the weight of food waste collected from defined groups of households known as 
‘collection rounds’. For each pilot study, there were an insufficient number of collection 
round unit data points to have carried out statistical analyses. The collection round areas 
chosen to receive the interventions were also not selected at random and no control groups 
were included for comparison against a ‘do nothing’ scenario on the part of the local 
authority. Further, results from one authority could not always be directly compared with 
those from another authority, as there were subtle, yet discernible, differences in the way 
that tonnage data were recorded and analysed.  
 
WRAP’s findings, while superficially full of promise, were viewed with a healthy dose of 
scepticism. Results could not be generalised to other populations, as WRAP did not create a 
platform from which a statistically robust set of conclusions could be drawn about the 
relative effectiveness of each intervention combination. However, the anecdotal evidence 
regarding the apparent ‘amplifying’ effect off the sticker prompt was intriguing enough to 
warrant further investigation, particularly since this intervention (which was never 
examined in isolation) had been one of the least expensive intervention options under 
examination.    
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8.1.4 Gaps in Knowledge & Practice 
 
Much of the experimental research on visual prompts and recycling behaviour was 
conducted pre 2000; a time when recycling had not yet been established as a societal norm 
(Bedford et al., 2010; Thomas & Sharp, 2013). As outlined in Chapter 5, there had been a 
substantial shift in societal attitudes and behaviours towards recycling and environmental 
issues in general over the preceding decades (Thomas & Sharp, 2013). Hence, further 
research into the effects of prompting was warranted from an academic perspective as 
much as a practical one (as provided in Chapter 6). Little was also known about the longer-
term impact and cost-effectiveness of this form of nudge (Abrahamse & Steg, 2013). With 
some exceptions (see Burn, 1991; Spaccarelli et al., 1990), most existing research on 
prompting and recycling behaviour had short-term monitoring periods or did not include 
longer-term follow-ups (Schultz et al., 1995).  
 
Based on the findings from Chapter 6, and in light of the literature reviewed above and in 
Chapter 3, it seemed logical to assume that visual prompts, if properly designed and 
implemented, would represent an affordable practically feasible nudge strategy for 
targeting a large number of households.  
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8.1.5 Chapter Objective(s) 
 
The aim of the present study, therefore, was to address the gaps in knowledge and practice 
articulated above by investigating the efficacy, affordability and sustainability of using 
sticker prompts to ‘nudge’ more households to recycle more of their food waste. This 
chapter therefore addresses Research Objective 4 and the research questions and 
experimental hypotheses (where relevant) below were therefore devised. 
 
 
RQ4. To what extent are the selected nudge interventions effective in improving the target behaviour, 
and for sustaining these improvements over time in Surrey? 
 
 
H1  Compared with the baseline period, significantly higher weights of food waste 
would be collected in the treatment group during the experimental period 
than would be collected in the control group. 
 
H2 Significantly higher weights of food waste would be collected in the treatment 
group during each post-intervention period (short, medium and long term) 
than in the control group.   
 
H3 There will be a difference in post-test (T2) and follow-up participation (T3) 
between groups. 
 
In addition to the experimental questions of interest, this chapter also sought to consider 
the efficacy, affordability and feasibility of using bin stickers as a medium of delivery. A cost-
benefit analysis was used to estimate the payback period for this intervention, thus allowing 
for a cost comparison with previous findings. It was anticipated that the sticker delivered in 
isolation would deliver a much greater return on investment than the combinations of 
interventions proposed in the WRAP study described above. 
 
 
RQ5. How effective, affordable and practically feasible were the chosen mediums of message delivery? 
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8.2 Methods 
 
8.2.1 Design 
 
A strong experimental design that incorporates randomisation should always be the 
preferred approach for nudges. In a ‘true’ experiment, groups are comparable to begin with 
by virtue of random assignment. Threats to internal validity (e.g., history, maturation, 
testing, instrumentation and regression effects) are therefore mitigated. In the absence of 
opportunity to conduct a true RCT experiment, the resultant use of a quasi-experimental 
design may limit the ability to draw sensible conclusions from the data using statistical 
methods. While the incorporation of pre-test scores can go some way towards improving 
comparability, even when pre-test data is available these groups can never fully be relied 
upon to be truly comparable. For example, in extremely heterogeneous collection round 
areas, simple controls for pre-test participation behaviour may not be sufficient to claim 
comparability as areas may differ with regards to some other factor (e.g., size, socio-
demographic characteristics, terrain, rurality). Put simply, no amount of matching or 
statistical manipulation can rival the ability of random assignment to reduce selection 
threats.  
 
This experimental field study sought to establish whether a visual prompt (the independent 
variable) would successfully increase the weight of food waste collected separately for 
recycling (the dependent variable). A randomised pre-test/post-test control group design 
was employed, and the unit of randomisation was the waste collection round. The 55 waste 
collection rounds were randomly assigned to either the treatment (N = 29) or control (N = 
26) group using the random number function in Microsoft Excel. Table 30 outlines the total 
number of rounds and households that were included in each group. The study ran for 30 
consecutive weeks from the beginning of April 2015 to the end of October 2015. The 
baseline period included the 13 weeks immediately prior to the delivery of the treatment 
and the week(s) when the treatment (sticker prompt) was delivered (Nbaseline = 14 or 15 
weeks, as each WCA had a different collection schedule). 
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Table 30: Collection Round Information 
 Rounds Households 
Control 26b 30,568 
Treatment 29 33,716 
 
         a   Period length for the Baseline Period (up to 15 weeks) and for the  
     b   Experimental Period (up to 16 weeks) 
 
The baseline period was inclusive of the treatment delivery week(s) because the impact of 
the treatment on resident behaviour could not be recorded until after residents had seen 
the sticker and thus had the opportunity to alter their behaviour in response. The 
experimental period, therefore, commenced the week following the delivery of the 
treatment (Nexperimental = 15 or 16 weeks). The 26 control group rounds were monitored in 
the same way as the 29 rounds in the treatment group. 
 
8.2.2 Participants & Setting 
 
Two of the eleven WCAs in Surrey participated in this study. At the time, WCA1 and WCA2 
were responsible for the collection of waste and recycling from 33,538 households and 
30,746 households respectively (Ntotal = 64,284 households). Households in WCA1 and WCA2 
were issued with food waste recycling caddies in 2009 and 2011, respectively. The recycling 
rate for food waste in these areas in 2015 was just 29% (WCA1) and 23% (WCA2) in 2013/14, 
the year immediately preceding the rollout of the intervention (SCC, 2016).  
 
In 2015, WCA1 had a total of 20 collection round areas as it operated four vehicles across 
five working days, while WCA2 collected from 35 collection rounds as it operated seven 
vehicles each weekday. Following collection, the food waste from both WCAs was taken to a 
waste transfer station (WTS) for weighing, before being transported to the treatment 
facility.  
 
As the unit of statistical analysis was the waste collection round rather than the individual 
household, detailed demographic data on individual participant households within each 
collection round area could not be obtained since collection round areas do not share the 
same geographical boundaries that are used for the national census. Instead, demographic 
profiles for both of the participating WCAs were created and compared to the national 
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average to create some sort of picture of the overall population from which the samples 
were drawn.  
 
With respect to demographics, both WCAs broadly mirrored the national picture (ONS, 
2011). The only key area where the WCAs did noticeably diverge was education. In both 
areas, there was a lower proportion of residents (16% in WCA1, 20% in WCA2) that had no 
qualifications than the national average of 22%. However, WCA1 had a much higher level of 
residents that had a qualification at Level 4 or above (36%) than in WCA2 (26%) or nationally 
(27%) (ONS, 2011).  
 
8.2.3 Materials 
 
The visual prompt used in this study was a sticker that was designed to encourage new 
recyclers, and remind existing ones, to place their food waste into the recycling caddies 
instead of the residual waste bins. Previous research on key design aspects that are known 
to improve the effectiveness of visual prompts were taken into account during the design 
process (see Aronson & O’Leary, 1983; Jae et al., 2008; Roberts et al., 2009; Sussman et al., 
2012; van Meurs & Aristoff, 2009). With this research in mind, a design brief was provided 
to the team of professional designers employed by SCC.  
 
The sticker colour emerged to be a particularly contentious issue that was explored during 
the intervention co-development sessions. While the stickers used in the WRAP pilot 
programme were red in colour, several stakeholders were unenthused about the prospect 
of introducing an intervention that might cause such reactance effects. On further 
investigation, the root of the concern was unearthed. In the WRAP study, stickers were 
always accompanied by some other form of intervention – be it leaflets, liners or a doorstep 
visit. By sending out red stickers in the absence of any other communications to explain to 
residents why their bins were being stickered, there was a fear that residents would be 
confused and/or complain. While stakeholders were reminded that those pilot groups in the 
WRAP study that examined stickers and liners in the absence of informative leaflets 
produced no evidence of reactionary effects, the concern had been firmly planted in the 
minds of key decision-makers. A compromise thus had to be reached and it was eventually 
agreed that a green sticker would be used instead of a red one.   
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The final sticker design (Figure 46) was printed onto durable, waterproof stickers. The 
stickers were A5 (148 x 210 mm) size so as to neatly fit onto the raised section of standard 
refuse wheelie bin lids in Surrey. The primary message, printed in large white bold capitals 
on a green background, read: ‘‘NO FOOD WASTE PLEASE”. The secondary message that is 
printed below in black lower-case lettering on a white background, prompted individuals to: 
‘‘Remember to use your food recycling caddy”. A picture of a green outdoor food waste 
caddy was printed on the bottom right of the sticker. This was accompanied by a short 
website address that could be visited should households require further information or wish 
to request a replacement caddy from the local authority. Finally, logos for the relevant local 
authorities were printed in black at the very bottom of the sticker. 
 
 
Figure 46: Sticker Prompt Design 
 
8.2.4 Procedure 
 
To distribute sticker prompts to individual households and mitigate against similar pitfalls 
experienced in the study detailed in Chapter 7, a professional consultancy was appointed to 
support the delivery of the intervention. While the researcher was entirely responsible for 
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the design of the study, the responsibility for the recruitment and training of dependable 
and dedicated delivery staff was devolved to the consultancy. The researcher retained full 
oversight of these delegated activities and was fully responsible for the collation and 
analysis of all data required to measure outcomes.  
 
The application of the stickers to residual waste bins required the careful, considered 
coordination of activities and the establishment of clear lines of communication with refuse 
collection crews and operational managers within each WCA. Having trialled all three 
methods prior to implementing the study, it was felt that riding on the collection vehicle 
was the most effective method for ensuring that the maximum number of bins could be 
reached. However, it was not always possible due to lack of space or safety concerns. 
Sticker distribution staff therefore worked behind the crew in line with their schedule and 
followed them if they deviated from the scheduled route. All collection rounds in the WCA1 
treatment group were stickered during week 14 as this is when refuse was being collected in 
that area. In WCA2, refuse is collected from half of the area one week and from the other 
half during the following week. Therefore, some of the treatment group rounds for WCA2 
had to be stickered during week 14 and others during week 15.  
 
Where possible, stickers were placed on the lids of bins so that they would be seen by 
residents at the point at which they opened the bin to dispose of their residual waste 
(Figure 47). The intent was for the prompt to serve as a timely reminder that food waste 
should not be placed in the residual waste bin. If residents approached consultancy staff or 
called the local authority with queries or concerns about the stickers, a short script 
describing the project was read or provided. If they remained unsatisfied, they were 
provided with an email address and contact number for the researcher and the project 
sponsor. The number of stickers on each roll carried by consultancy staff was known at the 
start of each day. By deducting the number of stickers remaining at the end of the day from 
the total number of households in each round, it was possible to estimate the total 
coverage rate. Inaccessible properties and resident opt-outs were noted by each 
consultancy staff member and factored into these calculations. In total, 98% of treatment 
group households were stickered during the study period.   
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Figure 47: Sticker Prompt Placement 
8.2.5 Outcome Measurement 
 
To measure and compare changes in food waste recycling behaviour between the control 
and treatment groups, weights (in tonnes, t) of separately collected food waste were 
monitored before (baseline period) and after (experimental period) the delivery of the 
stickers. This information was extracted from an established process that takes place before 
food waste gets transferred to the AD facility. The researcher closely examined these data 
points and queried any that were missing or unusually high/low weight values directly with 
an appointed waste officer from the WCA. If the WCA could not provide missing weight 
information, or if their investigation could not provide a reasonable explanation for why a 
weight value was unusually high or low, then the weight for that daily round was recorded 
as ‘missing’. 
 
The total weight of food waste collected from each of the 55 collection rounds was recorded 
for each week within the baseline and experimental periods. Mean recycling weights for 
each collection round were then calculated for each period, with missing weight values 
discounted from the calculation. This provided a robust measurement of food waste 
recycling behaviour within each collection round for each period. Food waste recycling 
behaviour of the control group was measured by calculating the mean weight for the 26 
randomly assigned collection rounds for both the baseline and experimental period. 
Treatment group weights for both periods were calculated in the same way.  
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8.3 Results  
 
8.3.1 Sticker Prompt Effectiveness 
 
The assumption of multivariate normality (Tabachnick & Fidell, 2007) was assessed 
graphically and by examining skewness and kurtosis statistics. As both showed the data 
were normally distributed, a parametric test was selected. A repeated-measures ANOVA, 
including the independent variable experimental condition (2 levels: treatment vs. control) 
as the between-subjects factor and the within-subjects factor time (2 levels: baseline vs. 
experimental period), was initially conducted to test H1. This test examined whether the 
sticker intervention had an effect by comparing the mean weight of food waste collected 
during the experimental period with that captured during the baseline period. 
 
To test H2, another repeated-measures ANOVA was conducted. This time, the mean weight 
for each group at baseline was compared with the mean weight for each of the following 
post-intervention time periods: short term (the 5-week period immediately following the 
intervention), medium-term (6 to 10 weeks post-intervention) and long term (11 to 16 
weeks post-intervention). 
 
Table 31: Mean Weights (t) for each Condition and Time Period 
 Baselinea Experimentala Difference (%) 
Control 1.24 (0.36)b 1.20 (0.36) -0.0091 
Treatment 1.23 (0.35) 1.49 (0.37) 20.7426 
 
      a   Weight values are weekly mean tonnages captured for all collection rounds in each condition  
         over the baseline and experimental period. 
      b   Figures in brackets are standard deviations. 
 
The first objective was to test whether providing households with a sticker prompt would 
significantly increase the capture of food waste for recycling. Table 31 shows that there was 
no change in the weight of food waste captured for the control group between time 
periods. However, the mean weight of food waste collected in the experimental group 
increased by 20.74% from 1.23 (SD = 0.35) to 1.49 (SD = 0.37) tonnes, and this increase was 
statistically significant (t (28) = 10.98, p < 0.001). 
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Figure 48: Mean Weights of Food Waste, Pre and Post Intervention 
 
There was a significant main effect of time, F (1, 53) = 74.15, p < 0.001, and a significant 
interaction effect between condition and time, F (1, 53) = 74.28, p < 0.001. Figure 48 shows 
that there was very little difference between experimental groups with respect to mean 
weights at baseline and highlights the significant difference between mean weights during 
the experimental period. It was therefore concluded that, compared with the baseline 
period, significantly higher weights of food waste were collected in the treatment group 
during the experimental period than in the control group. 
 
The second objective was to determine whether this effect was sustained over time. It was 
hypothesised that significantly higher mean weights would be collected in the treatment 
group during each post-intervention period (short, medium and long term) than would be 
collected in the control group. Table 32 shows that the mean weight of food waste captured 
at baseline (M = 1.24, SD = 0.36) in the control group fluctuated across each follow-up 
period: short term (M = 1.20, SD = 0.34), medium term (M = 1.28, SD = 0.41), and long term 
(M = 1.25, SD = 0.38). By comparison, these weights clearly increased across time in the 
treatment group: base- line (M = 1.23, SD = 0.35), short term (M = 1.42, SD = 0.34), medium 
term (M = 1.74, SD = 0.44) and long term (M = 1.59, SD = 0.49). 
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Table 32: Mean Weights (t) for each Condition and Time Period 
 Baselinea Short Medium Long 
Control 1.24 (0.36)b 1.20 (0.34) 1.28 (0.41) 1.25 (0.38) 
Treatment 1.23 (0.35) 1.42 (0.34) 1.47 (0.44) 1.59 (0.49) 
 
a   Weight values are weekly mean tonnages captured for all collection rounds in each condition over each of the  
     time periods. 
b   Figures in brackets are standard deviations. 
 
Mauchly’s test indicated that the assumption of sphericity had been violated, X2 (5) = 49.99, 
p = 0.00, therefore the degrees of freedom were corrected using Greenhouse-Geisser 
estimates of sphericity (e = 0.701). The results show that there was a significant main effect 
of time, F (2.10, 111.47) = 11.49, p < 0.001, and a significant interaction effect between 
condition and time, F (2.10, 111.47) = 10.63, p < 0.001. Figure 49 highlights the significant 
differences between mean weights in the short, medium and long term.  
 
Figure 49: Mean Weights of Food Waste, by Time Period 
It was therefore concluded that, compared with the baseline period, significantly higher 
weights of food waste were captured in the treatment group during each phase of the 
experimental period than in the control group. It is perhaps also interesting to note that not 
only did these increases persist into the longer term, they also increased over time.  
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8.3.2 Return on Investment 
 
The final objective was to conduct a cost-benefit analysis to estimate the return on 
investment (ROI) for this intervention. It was important for any intervention under 
evaluation through this research to ultimately be affordable to introduce at scale elsewhere 
in the county. The total cost for printing and distributing (e.g., recruitment costs, staff 
wages) the sticker was £11,702, or £0.35 per household. This cost did not include the cost of 
sticker design or the cost of analysing results as these were both completed in-house by 
existing staff members and thus recorded as ‘in-kind’ contributions. This is not out of the 
ordinary as such work typically falls within the remit of local authority staff members and, as 
such, is rarely factored in as a capital cost for this sort of project. 
 
The savings calculated were based on the differences in costs between general waste 
disposal at landfill and separate food waste treatment. The cost of disposal varies between 
local authorities, as these are dependent on the proportion of waste that gets sent to 
Energy from Waste facilities (EfW) or landfill, and on the local gate fees that are charged. At 
the time of writing in 2016, the cost per tonne for AD in the UK (between £18 and £38) was 
much lower than the cost per tonne for general waste disposal (between £70 and £109) 
(Lets Recycle, 2016).  
 
During the baseline period for this study, the mean weight of food waste collected from the 
29 treatment group rounds each week was 1.23 tonnes per round. This increased to 1.49 
tonnes during the experimental period, a difference of 0.26 tonnes. By extrapolating this 
increase across all treatment group collection rounds, and by assuming the increase was 
maintained over time, the payback period for this study was calculated to be just 23 weeks. 
This payback period assumes that participation levels remain steady. Of course, this payback 
period would increase proportionally to any reduction in recycling participation levels that 
might occur over time. An experienced waste consultancy was recruited to ensure that the 
sticker distribution was carried out to the highest possible standard during this study. In 
practice, stickers could be distributed by in-house staff members (e.g., existing collection 
crews, recycling officers) or by agency staff, which could substantially reduce the cost of the 
intervention. It is also likely that local authorities could achieve economies of scale for 
printing and distribution when engaging in a larger scale rollout of this intervention.  
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8.4 Discussion  
 
8.4.1 Interpretation 
 
8.4.1.2 Efficacy 
 
These results appear to conflict with previous academic research that found that, in 
isolation, visual prompts were only modestly effective for encouraging (dry) recycling 
behaviour (e.g., Spaccarelli et al., 1990). It is possible that the success of the nudge could be 
attributed to the longer-term exposure proffered by the semi-permanent sticker. Compared 
with leaflets, hangers or posters that might only be read once before they are discarded, 
stickers are affixed to the top of refuse bin lids, therefore providing repeated exposure 
opportunities. This means that the prompts are targeting individuals close to the point of 
behaviour, but they are also in place for long enough to be noticed and for the message to 
be internalised.  
 
As food waste recycling was a relatively new service in both local authorities, many 
individuals may have been aware of the existence of the food waste recycling bins but were 
still very much in the habit of putting food waste into the refuse bin together with other 
waste materials. For such individuals, the prompt may have served as a persistent reminder 
that they should be separating out their food waste. Stickers, therefore, appear to be an 
effective medium for capturing the attention of a target audience, as their greater degree of 
permanence (relative to other mediums) may allow for information to be more thoroughly 
processed (Bernstad, 2014). 
 
It is also possible that the indiscriminate distribution of stickers to all households could be 
partially responsible for the effects achieved. By visibly placing stickers on all refuse bins, 
the local authority may have signalled to households that food waste recycling was the 
socially approved behaviour (the injunctive norm) (see Cialdini et al., 1990). Further, as 
more households began to use their caddies in response to the sticker, the behaviour may 
have become more visible to non-recycling households. It is also therefore possible that the 
descriptive (group) norm for food waste recycling changed in some areas, thus motivating a 
further group of households to start using their own food waste caddies. In this way, the 
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prompt may have served as a normative guide to behaviour for some households (Schultz et 
al., 2008). Future research could include a follow-up survey to investigate this further. 
 
The existing body of academic literature on sign effectiveness suggests that signs, a type of 
visual prompt, are typically evaluated on an individual basis. When evaluating the 
effectiveness of a sign promoting recycling behaviour, for example, researchers will typically 
make observations of the actual behavioural responses that occur within the immediate 
proximity of where the sign is located. They will then compare this with behaviours that 
occur in a similar set up where no such signs are displayed (e.g., Austin et al., 1993). For 
example, Oceja & Berenguer (2009) compared the effect of four different messages for 
encouraging people to switch off the light when they existed a public restroom. They found 
that the most simplistic message (‘Before leaving, turn the light off’) was the only effective 
message. The highest switch-off rate was 70% and was for those individuals who entered 
the room when the lights were turned off and they viewed the simple message (Baton, 
2014). In this case, the simple sign was responsible for manipulating the salience of the 
norm for switching lights off. Whilst this evaluation method is valuable on account of being 
able to measure actual behaviour, it can be extremely expensive to conduct, particularly if 
the purpose of the research is to evaluate multiple signs.  
 
Consequently, researchers examining a range of behaviour change issues have used 
‘perceived effectiveness’ as a proxy for actual behaviour to examine the effectiveness of 
signs, yet only a few of these have investigated the links between perceived and actual 
effectiveness. For example, Dillard & Shen (2005) found support for perceived message 
effectiveness as a proxy for behavioural intention with regard to a number of topics 
including alcohol consumption and seat belt usage. Within the field of obesity research, 
Dixon et al. (2015) also found perceived effectiveness to be a key indicator of behavioural 
change. Future research, therefore, could evaluate the potential for perceived effectiveness 
to stand as a proxy indictor of actual behaviour.  
 
As a reminder, the red colour of the sticker had been a contentious issue during the 
development stages of this study. While colour interpretation may be context dependent, 
research in the field of energy conservation has suggested that people perceive green as a 
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signal of ‘good’ and red as a signal of ‘bad’ (Lu et al., 2014; Maan et al., 2011). It is also 
possible that confounding psychological responses, such as arousal or avoidance, could be 
induced by colour (Kwallek et al., 1988; Mehta & Zhu, 2009). It is possible, therefore, that 
the stakeholder concerns regarding the red coloured sticker were warranted.  
 
Interestingly, in December 2018 Peterborough City Council were forced to make a public 
apology after receiving dozens of complaints relating to a stickering campaign they had run 
in partnership with WRAP (Badshah, 2018). The trial involved placing 7000 red stickers that 
depicted a sad face emoji were placed on residual waste bins as part of a recycling campaign 
aimed at using descriptive and injunctive normative influence to encourage households to 
‘think twice about what they recycle’ (Figure 50). The counter to the red variation of the 
sticker was a positively valanced green sticker that featured a smiling emoji and the word 
‘recycler’. The council also came under fire as it emerged that the stickers themselves were 
not recyclable. 
 
 
Figure 50: Peterborough Council ‘Waster’ Sticker (Source: Terry Harris/Bav Media) 
 
In response to the complaints, council representatives apologised for the offence caused 
and acknowledged that they could have done better in communicating the campaign to 
both residents and local councillors. When approached, a spokesperson for WRAP advised 
that the intention was for the green happy face sticker to be stuck on recycling bins on week 
one, then followed by the red unhappy ‘waster’ stickers on residual waste bins the following 
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week to remind households to recycle. It emerged that an operational issue was to blame 
for the stickers going out in the wrong order, thus causing unnecessary confusion and 
offence.  
 
While this study set out to investigate the efficacy of combining the power of descriptive 
and injunctive norm messages using stickers as the medium of delivery, a lack of 
consideration of possible backlash and controls over implementation resulted in a public 
relations disaster for the council. This example clearly underscores the vital importance of 
taking time to consider the potential real-world implications of its introduction and in 
ensuring that there are adequate quality control mechanisms in place to ensure that the 
delivery is executed correctly. While it did serve to limit the potential choice of nudges that 
were able to be introduced within the confines of this project, by ensuring that key 
stakeholders were consulted during the development of the intervention and delivery 
protocols, such problems were largely considered and mitigated against in the studies 
described herein. 
 
8.4.1.3 Persistence of Effects 
 
Several authors have noted that few pro-environmental behaviour change studies have 
successfully examined the longer-term effects of behaviour change interventions 
(Abrahamse et al., 2005; Sussman & Gifford, 2012). In this study, the impact of the sticker 
prompt was monitored for up to 16 weeks following the distribution of the sticker. Results 
showed that significantly higher mean weights of food waste were collected in the 
treatment group during each of the short, medium and longer-term post-intervention time 
periods than were collected in the control group. Further, the weights continued to 
increase, rather than stay level, across time. 
 
There could be several possible explanations for this finding. Firstly, the sticker distribution 
resulted in additional requests for food waste recycling caddies. There was a lead time of 
several weeks between caddy requests and delivery, therefore the effect on behaviour for 
these households would not have materialised until their caddy had been delivered (e.g., 
the medium to long term monitoring period). It is also possible that there was a ‘time-lag’ 
between noticing the sticker on the refuse bin and a corresponding change in behaviour for 
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some individuals. Responsibilities for recycling may be split between different members of 
the household. For instance, one person could primarily be responsible for disposing of 
refuse into the outdoor bin (where the sticker was displayed), while another primarily 
manages how food waste is handled indoors. It is, therefore, possible that it could take time 
for the ‘outdoor’ person to relay the message that food waste should go into the caddy 
rather than the refuse bin to the ‘indoor’ person, and for a collective decision to change 
household behaviour to be made. Future research would be required to investigate this 
further, perhaps by monitoring the behaviour of a smaller cohort of households more 
closely and/or by conducting a follow-up survey.  
 
Finally, in their study examining the effect of signs on ‘lights off’ behaviour in public 
bathrooms, Sussman & Gifford (2012) found that pro-environmental behaviour returned to 
near to baseline levels when the signs were removed and increased again when signs were 
reintroduced. It is, therefore, possible that the more permanent nature of the bin sticker 
accounted for the persistency of results found in this study. More research would be 
required to establish whether this effect would persist beyond 16 weeks as residents 
became progressively more habituated to the prompt. 
 
8.4.2 Limitations & Future Research 
 
The key strength of this field experiment arguably lies in its ecological validity and from the 
practical lessons (e.g., financial savings and environmental impacts) that can be derived by 
local authorities (Cialdini, 2009). As the key goal of this research was to provide practical 
insights for local authorities to apply in the real world, high external validity was a priority. 
Had a laboratory-based research study been used to test the effectiveness of the sticker 
prompt, the results would have had high-internal validity but low external validity due to 
the controlled, artificial setting and probable use of students as participants (Keizer et al., 
2013). By incorporating both randomisation and a control group, the disadvantages 
commonly associated with laboratory experiments were largely avoided (see Cialdini, 2009; 
Keizer et al., 2013). However, the generalisability of these results could have been improved 
had the opportunity to replicate the study elsewhere been afforded.  
  
  254 
In addition to the financial benefits already outlined, there were a few unmeasured benefits 
associated with this study. Firstly, there was a marked increase in requests for new food 
waste recycling caddies. Once these requests were fulfilled, this would presumably increase 
the tonnages of food waste captured due to new households participating on account of 
receiving a new caddy. Secondly, the diversion of food waste to recycling would have 
reduced greenhouse gas emissions and other associated environmental impacts (Bekker et 
al., 2010; Nomura et al., 2011).  
 
While the results of this study were promising, there were also several limitations. For 
reasons outlined earlier in the chapter, it was only possible to monitor behaviour for a total 
of 16 weeks post-intervention. While this monitoring period was similar, and in some cases 
longer, than can be found in many similar studies (e.g., Steg & Vlek, 2009), the researcher 
would have preferred to have continuously monitored tonnage data over a longer time 
period (e.g., six to twelve months). This would have provided insight into if and when 
intervention begin to ‘drop-off’, and to what extent this occurs. In the absence of this data, 
the extent to which the intervention is cost-effective cannot be determined conclusively. As 
a preferred approach, future research of this nature should seek to develop a means by 
which this data can be collated and monitored longitudinally. If this is not possible, then 
data for the study period should be contrasted with data from the equivalent time period 
during the previous year as this will at least isolate any seasonal effects that might be at 
play. 
 
The design of the study was limited by the type and granular level of data that could be 
provided by WCAs to measure outcomes. For financial and logistical reasons, it was not 
possible to measure behaviour at the individual household level. Those technological and 
political constraints detailed in earlier chapters, coupled with the prohibitive cost associated 
with hiring a consultancy to conduct a participation monitoring exercise, ruled out the 
possibility of having changes to participation frequency at the individual household level as 
an outcome measure.  
 
Many of the challenges and constraints outlined in Chapter 6 precluded the researcher from 
being able to elucidate precise reasons for the observed increases in overall collection 
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round level tonnages of food waste. It is possible that current food waste recyclers were 
reminded to use their caddy more often or more effectively, thereby improving their 
performance. Alternatively, it is possible that a cohort of non-recyclers may have been 
persuaded to start using their caddy for the first time. It is likely that the increases that were 
observed can be attributed, at least in part, to one or both of these reasons. However, 
without having access to a greater degree of granularity in monitoring data, the underlying 
reasons cannot be determined. A retrospective review of relevant literature was unable to 
uncover any previous experimental research studies that had used weight-based 
measurements of individual household food waste caddies as an outcome measure. To be 
able to determine the relative responses of each group of individuals to interventions of this 
nature, future research should explore the logistical and financial viability of household-
level monitoring techniques and/or technologies.  
 
Another limitation, from a methodological standpoint, is that a manipulation check was not 
included. This meant it was not possible to be certain about how many of the residents who 
received a sticker actually noticed its presence. Future research could include a short follow 
up survey or door-stepping exercise to evaluate residents’ perceptions of the sticker and the 
extent to which it was actually viewed and processed. However, most of the research 
addressing these issues have used methodologies that involve people being given closed-
ended questions followed by a series of possible responses. These methodologies have 
limitations as they impose responses on the participant and don’t give them the opportunity 
to voice their own views about a particular phenomenon. Qualitative research 
methodologies can overcome these limitations as they allow for the researcher to explore 
and therefore better understand complex phenomena without imposing limitations 
(William, 2007). 
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8.5 Application at Scale  
 
8.5.1 Summary of Approach 
 
The study described above demonstrated the potential efficacy, affordability and durability 
of the sticker prompt nudge approach at the experimental level, thus paving the way 
(providing the business case for) other authorities in Surrey to replicate at scale and deliver 
similar results without incurring full costs of monitoring and evaluation. Encouraged by the 
results achieved, the decision was taken by the SWP consortium to implement a county-
wide rollout of direct-to-household nudge interventions to target household food waste 
recycling behaviour. By augmenting the ‘business as usual’ communications campaign 
approach in this way, it was envisioned that greater opportunity for residents to be exposed 
to the messages would be provided. 
 
The programme of work was planned and delivered to increase the capture of food waste, 
particularly since a recent composition analysis had revealed that just 37% of food waste 
was being recycled by Surrey residents (SCC, 2013/14). As different variations of 
intervention were being used in the different local authority areas, the SWP made a 
cautious estimate that food waste tonnages would increase by at least 10% through the 
package of interventions. 
 
The study objectives were therefore to: 
 
1. Remind residents that food waste should be separated for recycling by using residual 
bin stickers (all WCAs); 
2. Provide leaflets and liners to help embed recycling as a habit (selected WCAs); 
 
8.5.2 Methods Overview 
 
For this wider rollout, each participating local authority was responsible for managing the 
operational aspects of their individual project, while the overall programme of work was 
managed at the county council level. Programme management responsibilities included the 
provision of up-front data, analysis of tonnage data and the procurement of the external 
organisation that would be responsible for delivering the interventions, Keep Britain Tidy 
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(KBT). Since the researcher had already left the ‘employ’ of Surrey County Council by the 
time the wider rollout project ‘went live’, involvement in the delivery of this scaled up 
application of project findings was therefore limited to consulting on the design and 
implementation, where requested.   
 
As a reminder, results from the trials conducted by WRAP (2016) had implied that placing 
stickers onto general waste bins resulted in augmented food waste recycling levels when 
delivered in combination with leaflets, liners or both. However, the nature and extent of this 
amplification was not possible to isolate due to a number of methodological limitations. 
Despite the primary research described herein clearly demonstrating the promising effects 
of a ‘sticker-only’ intervention approach, several authorities remained reluctant to 
introduce this intervention in isolation, with decision-makers expressing several of the 
concerns outlined in Chapter 6. Consequently, while some WCAs opted to progress by 
scaling the ‘sticker only’ option, others preferred to replicate the WRAP approach by 
introducing stickers in combination with leaflets and/or liners.  
 
The programme ran between October 2015 and March 2016. The participating WCAS, along 
with the respective number of properties targeted in each location, are shown in Table 33. 
Since Tandridge District Council still used black sacks instead of wheelie bins, residents could 
only receive the leaflet and liners combination. The three WCAS that participated in the 
experiment described earlier in the chapter also participated in the wider rollout, but only 
for those properties that had not been previously targeted. Waverley withdrew their 
participation, as they had alternative plans to run a similar stickering campaign for dry 
recycling, so the intervention was not truly ‘countywide’. While it is beyond the scope of this 
chapter to describe in detail the methodological intricacies associated with this programme 
of work, the final report provided to the SWP included: 
 
• Full delivery timeline; 
• Staff recruitment and training processes and procedures; 
• Explanation of challenges faced/solutions applied for sticker application and the 
delivery of leaflets/liners; 
• Monitoring and evaluation methods; 
• Staff, crew and resident feedback.  
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Table 33: Scope of Scaled SWP Intervention Programme 
 Households (Stickers) Households (Leaflets) Liners 
Elmbridge 48,454 48,454  
Epsom & Ewell 11,928 11,928 n/a 
Guildford 56,000 n/a n/a 
Mole Valley 30,684 30,684  
Reigate & Banstead 46,000 n/a n/a 
Runnymede 22,021 37,466 n/a 
Spelthorne 15,489 30,229 n/a 
Surrey Heath 29,047 29,047  
Tandridge n/a 33,134  
TOTAL 259,623 220,942  
 
A total of 44 members of KBT staff completed 1,047 shifts (more than 8,000 hours) 
undertaking the practical phase of the food waste intervention. A total of 381,725 
households were targeted during this scaled programme of work, with estimated hit rates 
of 75% for bin stickers and 99% for leaflet and liner deliveries. Impact was calculated by 
comparing tonnage data recorded between November 2015 and October 2016 against the 
same period in the previous year. 
 
8.5.3 Overview of Findings 
 
8.5.3.1 Impact on Tonnages/Caddy Orders 
 
There was an 18.78% increase (equating to an additional 5,976 tonnes) in the amount of 
food waste being captured during weekly collections in 2016 than there had been in the 
previous year (Figure 51). Given the lack of experimental controls and chosen method of 
data analysis, it was not possible to conduct statistical analyses on this data. However, the 
sharp increases in capture that occurred from 2014 onwards were anecdotally attributed to 
the combined impact of the experimental study and the wider rollout. 
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Figure 51: Increase in Food Waste Captured Over Time 
 
A comparative analysis of results from the different versions of the interventions 
implemented during the wider rollout phase was also conducted (Table 34). Results 
indicated that the most effective way to increase the capture of food waste was by 
delivering stickers, leaflets and liners at the same time. This trifecta intervention resulted in 
an average increase of 25.4%, compared with 19.4% for stickers and leaflets and 15.6% for 
stickers only.  
 
Meanwhile, Waverley, who chose not to participate in the experimental work or in the 
wider rollout exercise, experienced a 9.7% decrease (282 t) in food waste captured for 
recycling during the same time period. This WCA, therefore, effectively acted as a (non-
equivalent) control group that served to provide insight into efficacy of the ‘business as 
usual’ approach taken by SCC and many other local authorities (e.g., indirect mass media 
communications and marketing campaign). Over 6,000 new food caddies (both indoor and 
outdoor) were requested following this exercise, thus affording more residents with the 
opportunity to use the food waste collection service. There were over 2,000 calls to WCA 
contact centres about the intervention. Not all the calls were negative and anecdotally it 
could be seen that the authorities with leaflets accompanying the stickers received fewer 
calls. Spelthorne, for example, received proportionally fewer calls in the wider rollout 
exercise where leaflets were also delivered than they did during the sticker-only experiment 
described earlier in this chapter.  
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Table 34: Comparison of Intervention Results 
Comparison of options 
Tonnage Nov - Oct 
Difference in t % difference 
2014/15 2015/16 
Stickers only 
Reigate & Banstead 3929.54 4464.05 534.51 13.60% 
Guildford 3327.76 3926.80 599.04 18.00% 
Total 7257.30 8390.85 1133.55 15.62% 
Stickers and Leaflets 
Epsom Phase 2 1764.24 2123.84 359.60 20.38% 
Spelthorne 1872.14 2254.91 382.77 20.45% 
Runnymede 1904.62 2238.65 334.03 17.54% 
Total 5541 6617.4 1076.40 19.43% 
Stickers, Leaflets and Liners 
Woking9 3068.54 3775.30 706.76 23.03% 
Mole Valley 1957.06 2462.60 505.54 25.83% 
Elmbridge 3224.20 4557.74 1333.54 41.36% 
Surrey Heath 3041.18 3363.99 322.81 10.61% 
Total 11290.98 14159.63 2868.65 25.41% 
Leaflets & Liners 
Tandridge 2802.36 2848.98 46.62 1.66% 
Total 2802.36 2848.98 46.62 1.66% 
None 
Waverley 2,902.94 2,621.22 -282 -9.70% 
 
8.5.3.2 Return on Investment 
 
To overcome the economic barriers commonly experienced by WCAs (Chapter 1), funding 
was made available by the SWP consortium to support the adoption of these interventions 
within WCAs. The following funding mechanisms were agreed: 
 
1. Stickers: 50% from the SWP ‘New Initiatives Fund’, 50% from SCC 
2. Leaflets & Liners: 50% from the New Initiatives Fund, 25% by SCC, 25% by the WCA 
To incentivise WCAs to replicate the sticker only intervention detailed earlier in the chapter, 
they could participate without having to make a financial contribution. Those decision-
makers who were reluctant to go down this route had to provide a nominal (25%) financial 
contribution towards the overall cost of implementation. The total expenditure for the 
 
 
9 Used Aug 15 – July 16 as these were the first 12 months of intervention in Woking. 
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experiment and this wider rollout combined was £275,824. Table 35 below shows the cost 
breakdown for Phases 1 (Experiment) & 2 (Wider rollout), including the cost of the separate 
Woking study) and how these were allocated. 
 
Table 35: Breakdown of Costs & Budget Allocation 
 
Financial benefits were realised. The cost-saving realised by diverting the 5,976 tonnes of 
food waste from disposal (£67.79 per tonne) to treatment at an AD facility was £344,086. 
The overall net saving for the year, after recouping the money invested into the rollout of 
the programme of interventions, was £68,262. Savings continued to be made as the amount 
of food captured continued to remain above pre-intervention levels. Assuming the increase 
was sustained, SCC estimated that they would potentially stand to save up to £390,000 a 
year in disposal costs.  
 
8.5.3.3 Study Limitations  
 
It was made clear to the SWP that no other communications efforts, direct interventions or 
infrastructure changes should be implemented during the rollout of such a programme to 
avoid potential confounding effects. However, during the delivery phase, a separate door 
stepping exercise was conducted in targeted rounds in Surrey, reaching 14,333 households. 
Although these discussions were focused on dry recycling, it was also possible that 
discussions about food waste recycling took place, which could have contributed to the 
tonnage increases observed in this wider rollout study. A service change to accept plastic 
bags to line food waste caddies was also introduced. This was promoted as part of the 
county-wide food waste communications campaign. Given the well-evidenced influence of 
service changes on recycling behaviour (Chapters 1 & 3), this may well have contributed to 
sustaining the initial uplift of the intervention in the longer-term.   
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8.5.4 Summary & Reflections 
 
Given the absence of a randomised control group research design, and the disparate nature 
of implementation and quality control employed, it was not possible to draw definite causal 
conclusions about observed results. However, it appeared that the sharp increases in 
capture occurred following the implementation of the programme of work. This increase in 
performance was therefore anecdotally attributed to the impact of the scaled rollout of 
interventions. While the lack of controls in design and implementation prohibited the 
isolation of the specific impact of the intervention, the substantial increase in tonnage 
suggested the intervention was the major contributor, as this had not been experienced 
with communications campaigns run in previous years. The success of the project made a 
key contribution to the SWP being shortlisted for ‘Best Communications Campaign’ at the 
LARAC Celebration Awards 2016 and the ‘Best Recycling Project’ at the CIWM Sustainability 
and Resource Awards 2016. 
 
While the environmental impact of recycling food waste might be low in comparison to 
some types of pro-environmental behaviour, the pay-out could be high if many individuals 
are encouraged to engage (Sussman & Gifford, 2012). Similarly, while visual prompts may 
not be as effective as other types of behaviour change intervention (Steg & Vlek, 2009), they 
are one of the simplest and most cost-efficient to introduce and could represent a ‘quick 
win’ for local authority waste managers looking to achieve change with limited budgets. 
Visual prompts will not change the minds and behaviour of all individuals and the individual 
impact of each person’s behavioural change may be small. However, the aggregate impact 
of this intervention, if introduced at scale, could be large. 
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9.1 Summary of Findings 
 
In pursuit of exploring the potential application of ‘behavioural insights’ within the context 
of local authority waste management, this thesis sought to evaluate the efficacy and 
affordability of those nudge interventions that could feasibly be introduced at scale by local 
authority practitioners to produce a positive and sustained influence on household waste 
performance in Surrey. It anticipated that, by making simple changes to the existing ‘choice 
environment’, it would be possible to ‘nudge’ households in Surrey towards engaging 
(more) in those household waste behaviour(s) that had been deemed to be a priority. 
 
Following a critical review of both individualistic and externally-oriented theoretical 
doctrines, the justification for the intellectual positioning of the thesis was provided in 
Chapter 2. Since behavioural economics builds on cognitive science and psychology rather 
than sociology, the critiques regarding the impoverished understanding of the ‘social’ 
inherent within this more realist research agenda were outlined in Section 2.1. Following a 
review of the evidence base on the application of behavioural insights to public 
policymaking, it was established in Chapter 3 that ‘nudging’, for all its flaws, still presented 
as a promising new approach that might be practically feasible for local authority 
practitioners to implement at scale within Surrey. This was discussed further in Chapter 4, 
where the philosophical approach is outlined and details of the changes that were made to 
the methodology and methods are provided. 
 
The behavioural scope of the research was then narrowed to food waste recycling in 
Chapter 5 through a review of the literature, analysis of local data and a quantitative cross-
sectional survey of Surrey residents. This ensured that the greatest potential for 
performance improvement could be achieved in the short research period, while also 
recognising the greater scope for making useful contributions to academic knowledge in this 
relatively new behavioural arena. Here, food waste recycling behaviour was identified as a 
less well established behaviour, and consequently relatively under-researched, than dry 
recycling behaviour. While there were some grounds for focusing the research on improving 
the efficacy of recycling behaviour for some particularly problematic dry recyclables, it was 
established that the greatest potential for improving recycling performance in Surrey could 
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be achieved by encouraging non-participating households to start recycling food waste and 
to habituate the behaviour amongst those already engaging with the service to some 
extent.  
 
The interventional focus of the research was then narrowed In Chapter 6 to a shortlist of 
potential nudges that, in light of known constraints, would potentially be feasible to 
introduce within Surrey. Semi-structured interviews with key stakeholders firstly served to 
identify those constraints that would restrict decision-making and/or the ability to monitor 
and evaluate the change in behaviours that would occur following the introduction of an 
intervention. Once these were understood, a facilitated workshop was held to apply this 
insight to the existing knowledge base and then narrow the range of potential nudges to 
those that would be practically feasible to introduce within this constrained environment. 
 
Consequently, the research firstly sought to provide experimental evidence of the efficacy, 
affordability of social norm based nudges, with bin hangers examined as the medium of 
delivery, to increase household food waste recycling participation behaviour in Surrey 
(Chapter 7). Evidence from previous research suggested that, given sufficient and equal 
time to process each of the messages, social norm messages should have been a more 
effective means (relative to a control group) for achieving the desired behavioural change. 
However, following the introduction of a large-scale quasi-experimental study - that also 
included a reminder prompt in addition to both normative messages - it still remained to be 
seen whether this held true in practice since participation actually declined in all treatment 
and control groups in the post intervention monitoring period.  
 
Given that participation declined in the control group as well as the treatment groups, it was 
concluded that some wider confounding variable was more likely to be responsible for these 
declines rather than a reactionary effect to having received a hanger. Analyses of the data 
did indicate that the descriptive norm message may have had more of an effect than the 
other messages that were explored. A follow up door stepping survey indicated a greater 
degree of exposure to the messages than was afforded by the bin hanger was potentially 
needed to encourage behavioural change.   
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Since food waste recycling was a relatively new service in both local authorities, it was 
considered to be possible that many people were still in the habit of putting food waste into 
the refuse bin. The lessons learned from Chapter 7 were subsequently taken forward to 
inform the development and delivery of the RCT study described in Chapter 8. Building on 
the findings of the previous study, this field experiment sought to test the efficacy of a 
prompt-based nudge that was designed to remind households to engage by affixing semi-
permanent stickers to the lids of refuse wheelie bins. Results from this study were more 
conclusive and encouraging. A significant and sustained increase in food waste recycling 
tonnages was recorded, suggesting that sticker prompts were serving as a persistent 
reminder that households should be separating out their food waste. Further, this approach 
was established to be both affordable and practically feasible to implement at scale and that 
impacts appeared to persist over time.  
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9.2 Contributions 
 
This thesis has made a number of contributions, many of which have already been discussed 
within the confines of each empirical chapter. This section seeks to build on this by 
reflecting on the contributions to knowledge, method and practice made by the thesis as a 
whole, and these are usefully summarised in Table 36 and discussed below.   
 
The context (Chapter 1) and reviews of the literature (Chapter 2 & 3) provided a solid 
foundation on which to commence discourse and provided a basis on which to examine how 
the subsequent bodies of literature (covered within the confines of each empirical chapter) 
stood in relation towards the wider theoretical literature and the wider political and public 
policy context at the time of commencing the research. Accordingly, these chapters 
provided the grounding necessary for empirical research to be conducted that would 
provide local authority practitioners with insight into how to apply nudge interventions and, 
indeed, on how to conduct controlled experimental studies that can provide more 
confidence in whether interventions will be likely to succeed or fail. 
 
While the application of nudge interventions to public policymaking was not new, their 
application in the context of household food waste recycling behaviour had not previously 
been widely investigated. Moreover, few studies had previously used real-world field 
experiments to explore behavioural outcomes and assess the practical feasibility of 
implementation itself. This project has therefore added to the body of existing academic 
literature in several ways. While each contribution has been outlined in greater detail within 
the confines of each empirical chapter, the primary contributions are summarised below. 
 
The quantitative study described in Chapter 7 contributes to the existing literatures on 
nudging for public policy, waste management and, more generally, on behavioural change 
theory and practice. While these findings were not accepted for publication when submitted 
to a prominent peer reviewed journal, they still provide important contributions to both 
knowledge and practice. Not unlike other scientific fields, there is a strong positivity bias 
resulting from the preference towards only publishing research with positive or novel 
findings (Joober et al., 2012). Where hypotheses have not been supported, there is a 
tendency for submissions to be rejected during the peer review process. Scientific journals 
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prefer new findings to those studies that simply replicate or build upon previous ones, 
especially where replications result in findings that do no align with those that came before. 
There is also pressure for researchers to publish positive results quickly, without taking the 
time to replicate and thus test the robustness of the intervention. As in any other scientific 
field, nudge research requires replication and cross-validation of results in different contexts 
and different audiences. By reporting these ‘negative’ results in this thesis and by 
disseminating industry reports to project partners, insight into where (not) to look next and 
what (not) to do has been made publicly available to those seeking to replicate and/or build 
upon this work in the future.  
 
Nudge does not attempt to replace more traditional means of changing behaviour which, as 
outlined in Chapter 1, can be very effective. Rather, they extend and enhance them by 
adding further dimensions that consider wider, but often neglected, behavioural influences. 
This thesis sought to explore the extent to which this approach could provide local authority 
waste managers with a powerful and refined set of alternative, yet complementary, policy 
tools for using when trying to influence food waste recycling behaviours. Thus, contributions 
to both practice and knowledge were achieved by providing evidence of how cost-effective 
nudges can be used to achieve sustained and widespread behavioural change in this context 
(Chapter 8).  
 
To summarise, this thesis made theoretical, empirical and practical contributions and, as 
such, is argued to be of value not only for the scholarly community and local authority 
employees, but also to policymakers and practitioners who operate within this 
environment.  
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Table 36: Contributions to Knowledge, Methods & Practice 
 Knowledge Methods Practice 
Ch. 1, 2 & 3 
Identified lack of research applying nudge 
applications within local authority context 
and to food waste recycling behaviour 
specifically. 
Identified paucity of large scale studies of 
nudge in real-world contexts that measure 
overt behaviour and cost/sustainability of 
impacts. 
Lack of research on how best to support 
practitioners with translating insights into practice 
to derive reliable, generalisable results from the 
nudge approach 
Ch. 5 & 6 
Identified food waste recycling behaviour 
as priority material and established the 
key constraints that may serve as barrier 
to implementation in Surrey. 
Tested a novel way of supporting 
practitioners with decision-making about 
what nudges to introduce in constrained 
environments. 
Produced findings and lessons that can be used by 
local authority practitioners to inform their 
decision making regarding nudge. 
Ch. 7  
1. Message matters  
2. Permanence of medium seems 
important 
3. Experimental control is vital to 
determine cost-effectiveness of nudge 
 
• Real world, large N study 
• Overt behaviour measured  
• Longer term follow-up (than norm) 
• New sampling method tested 
Non-conclusive results, yet still insightful for 
informing practice.  
Ch8. 
• Extended WRAP research by applying 
semi-permanent stickers in isolation. 
• Demonstrated effectiveness under 
controlled experimental conditions.  
• Peer reviewed paper published in 
Waste Management journal  
• Large N, RCT experiment 
• Novel, inexpensive & replicable 
method of measuring outcomes 
• Potential to scale demonstrated 
Nudge established as: 
 
 Affordable - ROI calculated 
 Feasible - existing data/uncontroversial 
 Scalable – supported wider rollout 
 
Inspired new approach to addressing behavioural 
change at SCC 
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9.3 Limitations & Future Research 
 
Consistent with the best-selling book ‘Nudge’ (Thaler & Sunstein, 2008), those practitioners 
that have adopted behavioural insights view social reality through the lens of cognitive 
biases and heuristics and use behavioural nudges to operate within that reality. In adopting 
this position they view the individual as the main reference point while linking an 
“…epistemology of failure with a technology of governance” (Frerichs, 2018: 3). This 
instinctively limits their understanding of what has elsewhere been referred to as social 
influences, social norms or the social environment. On accepting the technocratic hallmark 
of the overall approach to behavioural change, understanding of ‘the social’ is distilled to 
social forms of nudges that capitalise on the tendency for individuals to be motivated by 
how important others behave or by what they think. As outlined in Chapter 7, such nudges 
are believed to operate by informing the audience about the actions and perceptions of key 
reference groups or by subliminally priming behaviour. Put differently, this approach 
positions social conformity as a form of cognitive bias and as the property of the individual.  
 
The account of the social context provided by Sunstein (2013), in which he recognises that 
individual behaviours are shaped by wider social influences, remains quite vague. In 
recognising that the social environment can influence choice, he positions it to be a: 
“…product of self-conscious designers or some kind of invisible-hand mechanism’(Sunstein, 
2013: 1879). Even more important is the notion of ‘choice architecture’ since it 
unequivocally includes ‘extra-social’ forces (e.g., the weather) and thus tempers the 
significance of institutional settings in shaping choices (Sunstein, 2015: 421). While social 
institutions may appear to be fixed in time and place, it can be assumed that they would be 
more acquiescent to social influences than, say, the weather. While contextual approaches 
are also concerned with the social eventualities of nudges from both empirical and 
normative perspectives, sociologists would argue that even the decision to nudge (or not) is 
entirely an individual one and that this reflects how meaning and politics are made in 
today’s society (Hausman & Welch, 2010).  
 
By conceiving of the ‘social’ as the sum of cognitive failures by individuals and neglecting to 
account for the social background of these deficits nor the wider political context, the 
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approach should duly be open to criticism. Some areas of behavioural economics 
scholarship have developed a more nuanced understanding of the social, but still adhere to 
the rigidity inherent within the rational choice paradigm. Sociological approaches can be 
useful for putting the meteoric rise of behavioural economics into perspective as they place 
emphasis on the: “… embeddedness of economic action in history and culture, the interplay 
of power and knowledge in socio-economic regimes, and the reflexivity and performativity 
of science in society” (Frerichs, 2018: 39). The nudge approach lacks this critical potential 
and so fails to reflect the world as it really is by accounting for its many social contingencies.  
 
Rather than attempting to reconcile the epistemological differences in approaches, Wilson 
& Chatterton (2011) called for a more pragmatic approach to policy making that included 
more neutral definitions of behaviour that did not confine responsibility to individuals, nor 
was at odds with social practice theory. Similarly, Keller et al. (2016) argued that, even if 
social practice theories do not necessarily translate easily into policymaking, they can still be 
valuable for informing and inspiring a new approach. While theoretical models may well be 
useful for reducing ‘muddle’, the findings from this research suggested that there appears 
to be a gap between potential usability and actual usage. It appears as if: “…good theory is 
only practical if used well in practice” (Cartwright, 1952: 143). The benefit of using theory to 
inform practice can also be limited if the theory chosen later emerges to be unsuitable for 
the unique characteristics of the audience, behaviour and context in question (Davis et al., 
2015). 
 
Nudges are purported to work by ‘flying under the radar’ to influence more automatic and 
unconscious causal processes. As such, they are often not consciously processed by 
individuals which makes it challenging to conduct research into the underlying psychological 
processes that are at play. Progress towards understanding the causal processes by which 
nudges influence decision-making is also hindered by the tendency for ‘one shot’ 
interventions that provide limited exposure to the nudge. More comprehensive approaches 
are thus required to open the ‘black box’ and develop a more thorough understanding of 
the approach. From both a theoretical and practical standpoint this would serve to make 
adjustments to nudges and better predict their efficacy and feasibility if introduced in other 
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contexts. By paying more attention to moderators, the generalisability of nudge 
interventions could be improved in future research. 
 
A central tenet of effective policymaking is having a sound understanding of human 
behaviour. Behavioural scientists use an inductive approach to devise and implement 
laboratory-based and real-world experiments that provide decision-makers with reliable 
insights into how different interventions actually influence behaviours (OECD, 2017). This 
contemporary form of policymaking therefore introduced a (quasi) scientific way of better 
understanding the fundamentals of human decision-making. Since each method of scientific 
enquiry has inherent limitations, trade-offs are involved when researchers choose between 
different research methods. While laboratory-based experiments are highly controlled, their 
artificial nature can call the generalisability of results into question. On the other hand, the 
validity of the causal inferences made in more ‘natural’ field studies (such as those used in 
this research) can also be questioned.  
 
The clear draw towards adopting the mixed-methods research approach was the potential it 
offered for choosing from the entire ‘academic toolkit’ without being restricted by 
potentially problematic traditional epistemological and ontological boundaries (Johnson & 
Onwuegbuzie, 2004; Tashakkori & Teddlie, 1998). Consequently, the initial intent was for 
this thesis to use the research design described in Chapter 4 to derive conclusions with a 
greater degree of confidence by: “…triangulating across measures and methods that have 
non - overlapping strengths and weaknesses” (Visser et al., 2000: 223). By combining 
methods, the objectivity and generalisability of qualitative work would have been increased, 
whilst the lack of participant ‘voice’ associated with quantitative methods would have been 
addressed (McKim, 2015). However, for the reasons already articulated in Chapter 4, it was 
not possible to follow through on the proposed research approach. Consequently, the 
opportunity to undertake further qualitative research after the quantitative studies had 
concluded was therefore lost and, with it, the chance to elicit potentially insightful in-depth 
feedback from key stakeholders and, indeed, from Surrey residents themselves.   
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It remains concerning that there is little evidence on the longitudinal impacts of nudge, 
specifically into whether nudges can facilitate the formation of habits. Should the effects of 
an intervention simply cease to exist following implementation, there can be little hope for 
using such an approach to address the climate emergency currently facing society today 
(van der Linden, 2015). Of the 72 studies examined by Byerly et al. (2018), just 20 explicitly 
considered the longevity of measured effects, with a mere 6 studies tracking impacts 
beyond 6 months. Further, while advocates of nudge interventions often highlight their low 
cost (Benartzi et al., 2017), just 15 of the 72 studies examined by Byerly et al. (2018) 
addressed cost-effectiveness and a growing body of literature has questioned the 
effectiveness of nudge as a public policy tool (van der Heijden & Kosters, 2015).  
 
Studies that are appropriately designed and have sufficient sample sizes allow for stronger 
conclusions to be drawn about the magnitude and causal effects of interventions. However, 
while well-designed experiments allow for cause-effect relationships between interventions 
and outcomes to be determined, many published studies continue to be poorly designed 
and lack adequate controls or randomisation. For instance, fewer than 10% of the 72 studies 
examined by Byerly et al. (2018) explicitly discussed the statistical power of their results. 
Given that nearly one-quarter of these had sample sizes of fewer than 100 participants, 
many results were likely underpowered.  
 
Another key limitation of nudge lies in its claims about homogeneity or universality. In other 
words, it assumes that all humans react to stimuli in the same manner. Consider the famous 
Schiphol airport urinal fly sticker example (Gigerenzer, 2015). This example clearly illustrates 
the assumptions underpinning the nudge approach as it assumes that individuals will: a) 
notice the nudge (the fly), b) understand why it has been placed there (that it is there to be 
aimed at), c) behave as predicted (when urinating, men will aim at the fly). By assuming this 
homogeneity of behaviour, nudge therefore excludes ontologies that argue for individual 
differences and several commentators have questioned whether the nudge approach is 
capable of delivering the scale of sustained change that is required (Gill & Gill, 2012; 
Whitehead et al., 2012). Therefore, for experimental evidence to be translated effectively 
into policy, further research is therefore required to understand those contexts in which 
certain nudges are cost-effective and whose effects are persistent in the longer term.   
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9.4 Reflections  
 
9.4.1 On Nudging for Public Policy 
 
Humanity faces considerable economic, environmental and social challenges that have 
developed over considerable periods of time and therefore require solutions whose effects 
will continue to persist in the longer term (O’Brian, 2012). In viewing society as homogenous 
and entirely predictable with respect to their (un)rationality, the nudge approach seeks to 
foster environments in which more desirable behaviours can be encouraged and views the 
individual as being the actor that is responsible for changing. Thus, nudges may not always 
prove to be effective where the behaviour targeted is a product of collective processes and 
are therefore dependent on ‘divergent institutional, social, economic and cultural contexts’ 
(Baldwin, 2015: 3). The success of nudge interventions will depend on context and on the 
degree to which its design has been based on previous research about the target behaviour. 
Nudges should therefore form part of a wider package of policy instruments chosen on the 
basis of a careful analysis of the type of target behaviour(s) and their associated influencing 
factors.  
 
Nudges can be more than ‘just another policy tool’. However, while the use of behavioural 
science has much potential to catalyse the reassessment of entrenched modes of 
policymaking within public administration, behaviour change within public policy arguably 
remains a paradigm that is still very much ‘under construction’ (Ewert, 2019). Some have  
questioned whether the use of nudging in policy making is an effective use of public money. 
For example, John et al. (2011:15) argued that to legitimise the approach, policy makers 
should complement nudges with so-called ‘think’ interventions. According to the authors, 
‘think’ strategies can solve the ethical issue of manipulation associated with nudge by 
encouraging citizens to actively understand and think about their actions in: “…innovative 
ways that allow for evidence, and the opinions of all, to count” (John et al. 2011; 21-22). 
 
9.4.2 On Nudge vs Practice Approaches 
 
The nudge approach actively seeks to change behaviour - in deliberate, predictable ways - 
by intentionally manipulating choice environments. Whereas nudges act as deliberate 
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interventions that seek to encourage the ‘correct’ type of behaviours, the social practice 
approach described in Chapter 2 does not set out to make normative assessments of what 
actions are ‘right’ nor do they predict how such actions could be brought about. While they 
do serve to challenge totalism and universality, practice theories rarely provide definitive 
evaluations of the impact that new materials or experiences might have on policy and 
practices. Most empirical applications instead tend to emphasise how practices evolve over 
time in ways that are often unanticipated, and this preference for deconstruction may also 
explain why the approach has not been viewed as useful by policymakers and practitioners.  
 
While critics are quick to point out the social ‘gap’ in individually focussed theories of 
behaviour, these positions should not necessarily be rejected outright. Individualistic 
models are inherently intuitive, particularly when compared with the relatively diffuse 
impacts of social structures and technologies which can be difficult to discern. While it is 
clear that individual agents do play a role in determining their own behaviours, many 
individualist models underestimate the impact of social contexts and tend to treat society as 
an externality. However, it is also evident that context and social pressures also impact on 
the agency or power of individuals. Thus, interventions must address both individual factors 
and the wider social context to effectively promote pro-environmental behaviours.  
 
There could, therefore, be merit in applying these approaches together to act in 
complement. For example, the act of nudging in and of itself could be considered to be a 
form of practice. Practice theory could perhaps be used to break this form of governance 
down and provide recommendations for future use. Nudges are often developed in 
isolation, with little thought afforded to understanding the wider behavioural implications 
of the nudge. Since the practice approach explores the relatedness of different practices it 
could prove to be useful for helping to address nudge’s failure to: “… do justice to the 
complexities of how people and technology actually interact and the wider social and 
cultural context of technological decision making’ (Pinch, 2010: 487).  
 
There is another argument that individuals will not be required to change their behaviour in 
the way that nudge proponents suggest, since technological solutions will be capable of 
doing the thinking for them (McManus et al., 2010). While individuals can be nudged 
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through technological solutions (e.g., defaulted heating systems, adapted shower heads), it 
has been argued that technological solutions can be overridden by humans and there is a 
danger that, where savings are made, a rebound effect may occur where this money is 
spent on more environmentally damaging activities (Ellsworth-Krebs et al., 2015). This 
argument challenges the idea that individuals always act in predictable ways or, indeed, that 
they will always act in the ‘correct’ way provided the ‘right’ environment has been provided. 
 
This researcher agrees that it is possible for policy interventions to be designed based on 
principles taken from behavioural research (Galizzi, 2014). However, unlike the prevailing 
approach, insights could instead be applied as a non-deterministic, multi-purpose and 
pluralist approach to behavioural change. Indeed, some have argued that behavioural 
insights could also be used to change collective and organisational behaviours, while others 
claim that they could be used to provide evidence about the expected implications of 
combinations of policy interventions on behaviour (Ewert, 2019; Gopalan & Pirog, 2017). 
When behavioural public policy is understood in this broader sense, rather than being mis-
used for ideological or political purposes as has been done throughout the ‘nudge 
revolution’, it is possible that a more nuanced and sophisticated debate could be revived to 
continue the discussion on the use of insights in public policy making (Graf, 2019).  
 
9.4.2 On the Need for Local Authorities to Modernise  
 
There is also a vital need for policymakers and researchers to work in closer partnership 
with waste management industry stakeholders to establish best practice and consistent 
guidelines for data gathering and analysis. This will serve to ensure that the types, 
quantities, quality and origins/destinations of waste generated are understood and, 
crucially, made publicly available. In the absence of such understanding, there can be no 
firm basis from which to unlock the potential of waste as a valuable resource nor can the 
true potential for behavioural interventions be unleashed and understood. Further, if the 
industry were to begin to openly publish such data, all interested stakeholders would have 
equal access to the same data sets and, as White (2018) asserted, a greater consistency of 
approach and sharing of best practice could be achieved.    
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Changes to technological capacity go hand in hand with service development since 
improvements in delivery systems bring greater efficiencies. It is therefore recommended 
that local authorities invest what they can to improve their technological infrastructure. For 
example, local authorities could embrace existing in-cab technology and/or activate RFID 
tags, or they could make better use of existing software and mobile phone applications. 
Irrespective of whether such investment is made towards hardware, software or both, it 
would provide a much greater scope for monitoring and evaluating ‘business as usual’ 
performance, to evaluate change in response to interventions, and to generally enhance the 
means of communications with key stakeholders (e.g., residents, collection crews and 
internal colleagues).  
 
The adoption of in-cab technology, for example, could facilitate positive changes (e.g., 
faster, more accurate) to the ways in which residents are communicated with. The real-time 
reporting of issues (e.g., contaminated recycling) using in-cab technology also allows drivers 
to record collection issues (e.g., side waste, missed collections, contamination) onto a small 
electronic device not dissimilar to a sat-nav. These records are tied to individual addresses 
using unique reference numbers and any data recorded is instantly uploaded wirelessly to 
an online database. A key benefit of adopting such technology would be the ability to 
automatically generate information that could be used to provide both temporal and 
normative feedback to residents on their own and other’s behaviour. The adoption of this 
type of technology would also lead to further improvements in operational data 
management, crew reporting and round efficiencies as well as providing the means for 
residents to self-report any collection issues.  
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9.5 Key Recommendations 
 
The findings from the research studies reported in this thesis, and from those conducted 
during the four year tenure but that did not make the final cut, were used to create 
recommendations for SCC that would improve both their approach to behaviour change 
experimentation and implementation. Upon conclusion of each individual research study, 
internal reports were distributed to all relevant WCA stakeholders to provide a summary of 
the following: the rationale and background to the approach; the methods adopted; the 
findings, implications and, perhaps most importantly, details of the lessons that were 
learned.  
 
While each report also contained its own set of study-specific recommendations, those 
overarching suggestions that are equally applicable to other local authorities have been 
usefully summarised below for the benefit of local authority policymakers and practitioners.  
 
 Focus less on trying to identify the ‘silver bullet’ interventions and more on creating 
the right environment for experimentation to improve the likelihood of producing 
reliable, valid and generalisable results irrespective of the intervention;  
 Reduce overreliance on ‘one hit’ interventions that do not produce a sustained 
impact on performance. Instead, a package of evidence based interventions that 
address both individualistic and external factors in parallel should be considered;  
 The medium of delivery should ideally be (semi) permanent and/or should provide 
repeated exposure (e.g. via text message reminders) to the message. This is 
advisable to increase the likelihood that the intended messages are noticed, 
processed and internalised and to aid the formation of positive habits; 
 Collate, interpret and analyse existing data sources to maximise on existing potential 
to focus limited resources on those materials, audiences and behaviours that have 
been identified as particularly problematic; 
 Embrace the use of existing and emerging technologies to harness the untapped 
potential of data sources that are presently not accessible or are too costly to access 
via third party providers; 
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While popular, the practice of ‘nudging’ has a range of issues, both conceptual and 
controversial, and it is important for policymakers to be aware of the differing philosophies, 
efficacy and ethics of these different types of intervention. While nudges may not be the 
‘silver bullet’, they are arguably useful devices for policymakers to have in their ‘toolkit’. 
However, it should be recognised that nudge interventions differ with respect to their 
ethical and philosophical underpinnings and policymakers should thus be aware of their 
practical limitations. While the potential power of behavioural insights for enhancing the 
effectiveness of policy interventions should not be ignored, it is also recognised that the 
mainstreaming of this approach requires buy-in from political and public administration 
leadership. 
 
So before policy-makers consider how they can apply new insights, they need to determine 
whether they should be attempting to change behaviour in the first place. In this respect, it 
is vital that where possible the public’s views are taken into account, and permission sought, 
when introducing interventions. The legitimacy of government and policy practitioners rests 
on the fact that they represent and serve the people, and therefore it may be useful for 
‘choice architects’ to engage better with citizens to explore what is and is not acceptable. 
 
Unlocking the power of nudge interventions requires a systematic approach involving the 
identification of key issues, a rigorous evaluation of the potential impact of different 
intervention approaches and, crucially, using these insights to inform the development of 
and testing of new interventions. However, it was recognised that deep-seated changes are 
required for local authorities to make the shift from the business-as-usual approach to 
behavioural change (e.g., information provision) to the proper application of behavioural 
insights.  
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